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I. INTRODUCTION 


A. THE RESEARCH PROBIEM 


The Naval Sea Systems Command (NAVSEA) is charged with 
the management of the Navy's conventional gun ammunition 
throughout its logistics life cycle. NAVSEA assists in 
Getermining requirements, directs contracts for production, 
performs maintenance, provides retail storage facilities, 
and maintains asset fosture information for this ordnance. 
Involved in this process are the typical logistics functions 
regardiny transportation, warehousing, and maintenance of 
economical inventory stocks at numerous locations worldwide. 

Of particuiar interest is the fact that this ammunition 
requires periodic inspection, certification, and mainte- 
nance. In other words, ammunition has a snelf life beyond 
which it may become unstable and unsuitable for use. With 
this factor in mind, it is essential that NAVSEA activities 
properly rotate stock, issuing oldest material first to 
custcmers, in order tc avoid unnecessary maintenance costs. 

NAVSEA managers, aware of this basic doctrine, have been 
frustrated in the past in their attenapts to smoothly purge 
stocks of older materials. As a conseguence, this research 
waS commissioned by NAVSEA (SEA-642), Ammunition Management 


Division, to attempt to identify causes for a breakdown in 


efficiert inventory turnover. Additionally, proklems in 
distribution, maintenance, consumption, and disposal are 
addressed. 
Bee oOCOPE 


NAVSEA has program responsibility for all conventional 


ammuniticn with a supply cognizance code of "2T" with the 


exception of underwater mines. For the purposes of this 
study, a manageable subset of this ordnance, conventional 
gun ammunition, is addressed. The term "conventional" 
refers to non-nuclear ordnance, and gun ammunition refers to 
that ordnance fired from naval guns which range in diameter 
from twenty millimeters to sixteen inches. 

For ccnventional gun ammunition, total Navy inventory 
objectives for any fcint in time are set by the Chief of 
Naval Oferations aS a result of annual requirement reviews. 
These objectives result from strategic planning sessions, 
with the majority of the data classified Secret. For the 
purposes of this research, these objectives are fixed and 
not subject to review. This being the case, this thesis 
reviews the ammuniticn management system and attempts to 
determine what contrcls need to be strengthened or estab- 
lished to enable managers to provide customer Support in an 
efficient manner. 

NAVSEA program managers Sponsoring this research 
requested an overall review of the system to highlight 
cotentiai problem areas, with follow-on research to be 


coniucted in specific areas of concern. 


Co.) “PREVIEW 


Chapter II addresses the ammunition management organiza- 
tion aS it is currently structured. Information on how the 
system is designed to operate was obtained from visits with 
key management personnel at the Naval Sea Systems Ccmmand 
(NAVSEA), the Naval Supply Systems Command (NAVSUP), the 
Ships Parts Control Center (sree the Naval Ammunition 
Production Engineering Center (NAPEC), and at Naval Weapons 
Stations. In addition, telephone interviews were also 
conducted with these and other managers in the systen. 


Concurrently, a thorough review of applicable instructions 
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regarding conventional ammunition management was made. ALL 
of this information is summarized in Chapter II. 

Chapter III discusses the actual interface among the 
various components of the organization. Information on how 
it actually operates was obtained from fersonal observations 
which were made during field trips to the activities listed 
above and from the interviews. Representative data indi- 
cating expenditures, assets on hand, and historical consump- 
tion was retrieved from the Conventional Ammunition 
Integrated Management System (CAIMS) and from weapons 
station Naval Ordnance Management Information System (NOMIS) 
reports. Supplementing this was the author's recent experi- 
ences in ordnance management from a fleet perspective, 
primarily from a user's viewpoint. 

In Chapter IV, a summary of findings and conclusions is 
presented. Additional areas for further study are recon- 
mended for specific froblems highlighted by this research 


Eut beyond the scope cf this thesis. 
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A. AMMUNITION AS A CCMMODITY 


Peculiarities associated with ammunition Separate it 
from cther commodities managed by the Department of Defense. 
The mcst obvious is the inherent danger associated with the 
handiiny of explosives. To assist the logistics community 
in the storage, shipment, and handling of ammunition, 
specific items are divided into explosive classes which 
denote compatibility with other end items based on vola- 
tility and hazards cf progressive combustion. Each pris 
Cipal end item is alse assigned a Net Explosive Weight (NEW) 
wnickh 1S used in computing maximum Storage limits within a 
given magazine, again to avoid the possibility of progres- 
Sive detonations of magazines. 

Ccenventional gun ammunition consists of expendable prin- 
Cipal end items not generally supported by spare parts. In 
this regard, it is commonly referred to as having a "level 
Of effort” orientation in Logisreres, as opposed to a 
"uission orientation" item, where stockage levels are kLased 
on assessments of Specific enemy capabilities. For "level 
of effort" items, no specific targets are contemplated, [ut 
anticipated rates of uSage drive the requirements process. 

End item visibility 1S maintained throughout the logis- 
tics life cycle. This is centraliy managed and accomplished 
via the Conventional Ammunition Integrated Management System 
(CAIMS), to be discussed in detail subsequently. CAIMS 
provides record keeping and asset management information for 
end items from procurement through consumption or disposals 
For gun ammunition, end items are identified by Navy 


Ammunition Logistics Codes (NAICS) or Department of Defense 


Tdentification Codes (DODICS) and lot numbers, which provide 
manufacturing locaticn and date. In this manner, CAIMS 
users Can receive virtual real time asset management infor- 
mation showing quantities, age, and location of any 
ammunition. 

Reguirements are based on projected numbers and loca- 
tions of users and expected rate of use. This is the 
primary factor in setting inventory objectives. However, 
unlike most expendable commodities, ammunition procurement 
does not consider past demand as the primary factor driving 
the problen. Instead, a complex set of wartime, mobiliza- 
tion, and training scenarios is used as the primary method 
of setting objectives. Expected training requirements, 
based on historical data, are additionally considered in the 
final asset objective. 

Gun ammunition requires periodic recertification to 
ensure its continued safety and reliability for use. Based 
upon the age of the ammunition, as prescribed by [Ref. 1: p. 
4), samples frem lcts reaching recertification age iimits 
are withdrawn from inventory, inspectec, and tested. ine 
found to be satisfactcry, the particular lot is assigned a 
Subsecuent recertification date; if unsatisfactory, the 
remainder of that lot 1s suspended from use and returned to 
retail outlets for further testing, renovation, or disposal. 

Finally, yun ammunition entails more stringent fhysical 
security reyuirements in storage than do most commodities. 
Specific requirements are outiined in [Ref. 2: pp. 2-5] and 


are not repeated here due to their level of detail. 


Be. THE AMMUNITION MANAGEMENT ORGANIZATION 


A number of oryanizations are involved in reguirements 
determination, acquisition, and asset management of ccnven- 


tional gun ammuniticn. While each activity has specific 


a3 


responsibilities, a great deal of coordination is regwired 
as indicated by the dotted-line relationships shown in 
Figure 2.1. An outline of Significant responsie meee 
follows. 


Chief of Naval Operations 


Ccamanders- SEP Sea 
in-Chief Systems Systems 
N Command Command 
\ \ 
\ \ 
N \ 
Fleet Ships Naval Naval. Simenie 
ile tee Pars weapons Ammunition Manager 
| Control Stations Production £Or 


Sone Engineering Conventional 
— — —| Center Ammunition 


| 
| 
| 


Figure 2.1 Ammunition Management Organization. 


The Chief of Naval Operations (CNO) has overall 
responsibility for coordinating the settiny of inventory 
objectives and ensuring that objectives are satisfied. 
Based on annual Defense Guidance promulgated by the 
Secretary of Defense, the CNO develops the Non-Nuclear 


Crdnance Requirements (NNOR), which provides weapcns 


planning for contingency operations worldwide. From reccn- 
mendations received from Fleet Commanders-in-Chief, the CNO 
also develops annual Non-Combat Expenditure Requirements 
(NCER) which states projected assets reguired for training 
and testing. Additicnally, the CNO publiskes War Reserve 
Material Requirements (WRMR) which are beyond the score of 


this study due to Security considerations. 


2. Naval Sea Systems Command 


The Naval Sea Systems Ccmmand (NAVSEA) is the desig- 
nated Program Manager for 2T cognizance conventional ammuni- 
veal orale In this regard, NAVSEA (SEA-64) provides technical 
omEection f0r procurement, renovation, modification, 
disposal, and reclamation of this ammunition throughout its 
ligg@istical life cycle. 

NAVSEA translates annual NNOR and NCER statements 
into specific end item procurement action and renovation 
programs for budget rflanning and submittal. Based on asset 
Status, historical ccnsumption rates, renovation and produc- 
tion capabilities, and research requirements, NAVSEA 
provides detailed trade-off analyses to CNO for use in 
kudget hearings. Cnce funds have been provided, NAVSEA 
allocates these Other Procurement Navy (OPN) funds’ for 
procurement action and distributes retail stocks to the 
waterfront outlets. 

NAVSEA coordinates all Joint Conventional Ammunition 
Program (JCAP) actions with the Department of Defense Single 
fanager for Conventicnal Ammunition (SMCA), to be discussed 


subsequently. 


3. Fleet Commanders-in-Chieft 


Based upon historical data and projected schedules, 
Fleet Commanders-in-Chief (FLICINCsS) annually submit ammuni- 


tion reguirements to the CNO via the Non-Combat Expenditure 


Ls 


Reguirements (NCER). As assets become available, fFLTCINCs 
provide inputs for distribution of new procurement and reno- 
vated ammunition to NAVSEA which then forwards these inputs 
to the Ships Parts Control Center (SPCC). As Inventory 
Manager, SPCC then devises a Fairshare Distribution Plan to 
actually distribute the material. FLTCINCS also issue 
management guidance to fleet users regarding utilization of 
training assets and general management of shipboard ammuni- 


tion stocks. 
4. Naval Ammunition Production Engineering Center 


the Naval Ammunition Froduction Engineering Center 
(NAPEC) is a field activity under NAVSEA (SEA-64) which 
provides policy guidance for configuration management, ensgi- 
neering tanagement, and quality assurance of conventional 
ammunition. NAPEC serves as the In-Service Engineering 
Agent (ISEA) for these items, providing engineering support 
for fyroduction, maintenance, renovation, and dispcsal. 
Additionally, NAPEC serves the key role of providing inven- 
tory modeling support for the manv NAVSEA requirements in 
planning, programming, and budgeting. NAPEC engineers are 
the focal point for all technical matters involving ammuni- 


tion ranagemnent and design. 
5. Ships Parts Ccntrol Center 


The Ships Parts Control Center (SPCC), an agency of 
the Navy Supply Systems Command (NAVSUP), is the supfly 
Svstem manager for ccnventional ammunition. SPCC, Coder ear 
is the Inventory Control Point (ICP) and inventory manager 
for ZT cognizance ammunition (approximately 5,000 line 
items), frovidiny the fcllowing services: 

(1) Provides worldwide visibility and management of 
conventional ammuniticn via the Conventional 
Ammunition Integrated Management System (CAIMS) ; 


(2) Receives and frocesses ali ordnance requisitions; 
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(3) Distributes new production ani renovated assets to 
retail outlets; 

(4) Administers the program for the manufacturing, tmain- 
tenance, modification, and renovation of ammunition 
mehr OuGghee Ol cLace lng; 

(5S) Through inputs from NAVSEA and FLTCINCs, issues 
NAVSEA Ammunition Allowance Lists to all operating 
forces; 

(6) Maintains centralized files on procurement and 
production status for each end item. 

In its role as Inventory Control Point, SPCC manages 
NAVSEA assets by receiving program guidance and funding from 
NAVSEA, while following supply system policies promulgated 
by NAVSUE. 


6. Naval Weapons Stations 


Eo a coop ee ee 


The Naval Weapons Stations are NAVSEA field activi- 
ties which serve as retail outlets for the issuance of 
conventional ammuniticn. There are Six primary stations 
located in Concord, California; Seal Beach, California; 
Yorktcwn, Virginia; FEarie, New Jersey; Charleston, South 
Carolina; and Keyport, Washington. In addition to providing 
their primary function as retail stock points, the weapons 
Stations also serve isportant functions in quality control, 


renovaticn, and dispcsal of assets. 


C. REQUIREMENTS DETERMINATION 


In the ammuniticn arena, a fCceguirement 1s "an estab- 
lished need justifying the timely allocation of resources to 
achieve a capability to accomplish objectives, missions, or 
fasks" [ Ref. 3: p. 19}. The annual reguirements process is 
Part Of the Pianning, Programming, and Budgeting System 


(PPBS) which essentially begins with the promulgation of 


ae? 


Defense Guidance by the Secretary of Defense. initial 
guidance contains brcad policy statements indicating peace- 
time and mobilizaticn plans, acquisition strategy, and 
fiscal pelacy. 

From this information, the Chief of Naval Operations 
(CNO) develops the Non-Nuclear Ordnance Reguirements (NNOR), 
which is a specially designed warfare study that outlines 
guantitative requirements and planning information for major 
non-nuclear ammuniticn. This study is prepared by CNO 
(OP-95) with Ln LUtsS = rom Fleet Commanders~-in-Chief 
(FLTCINCS) and is based on planning and strategic concepts 
to support Defense Guidance. The NNOR is’ predominately 
broad in nature, specifying general inventory levels which 
will support mobilization strategy. 

Ccncurrently, FITCINCS jprovide inputs to the CNO 
regarding their projected needs for training, testing, and 
firepower demonstrations. These Fequirements are the 
Non-Combat Expenditure kequirements (NCER) and reflect best 
estimates based on past usage and planned schedules. Since 
the NCER is largely comprised of needs for training afloat 
and ashore to maintain combat efficiency, test expenditures, 
and quality evaluation, this is a predictable requirement. 

From these documents, the Naval Sea Systems Command 
(NAVSEA) translates the broad policy issues into specific 
inventcry objectives for each end item. Major considera- 
tions in this complex process are: 

(1) Assets on hand and historical expenditure data 
retrieved from the Conventional Ammunition Integrated 
Management System (CAINS); 

(Z) ~SGanslationy cr level of effort objectives Or 
projected comkat usage into specific item quantities; 

(3) Assets due fren previously approved production runs; 


(4) Production leadtimes and capabilities; 


RS 


(5) Renovation capabilities to restore unserviceakle 
ammunition to a serviceakle condition; 
(6) Substitutability of end items. 
In support of this process, Material Planning Studies 
(MPS) are prepared fcr each end item. As shown in Figure 
eae, derived from {[ Ref. 3: pe 21], the MPS is a key studv 


wnich provides essential management information for decision 


makers. 

INPUT CUTPUT 
FIVE YEAR DEFENSE PROGRAM REQUIREMENTS PEACE/MOB 
NAVY PROGRAM OBJECTIVES PEACE/MOB DEFICIENCY 


LOGISTICS/FISCAL GUIDANCE PROCUREMENT PROGRAM 


CNO PLANNING FACTORS APPOR, AND BUDGET BACKUP 
MATERIAL 
PROCUREMENT DISTRIBUTION TO 


PLANNING PROGRAM ELEMENT 


COMMAND PLANNING FACTORS 





INVENTORY/PRODUCTION/SUPPLY 


STUDIES ake REFLECTION OF READINESS 


BASIS FOR OVERHAUL SCHEDULES 


FUNDING DATA 


FACILITIES JUSTIFICATION 


MOBILIZATION PRODUCTION 


MATERIAL PLANNING STUDIES are prepared during PLANNING 

the POM and Budget cycles and form the basis for 

the preparation of supporting exhibits and other RETENTION AND DISPOSAL 
management studies. REQUIREMENTS 


Fugue 2.2 Material Planning Study. 


NAVSEA consolidates the data provided from CAIMS and the 
Naval Ammunition Prcduction Engineering Center (NAPEC) 
computer models and provides the CNO with a tailored plan to 
meet stated inventory objectives. Incorporated into the 
plan is a prioritized listing of recommended procurements/ 
renovaticn and a sensitivity analysis feature which provides 


recommendations given various fiscal constraints. 


Ls. 


As in other elements of the PPBS, the NAVSEA effort not 
only provides specifics for the budget year in question, but 


updates the Five Year Defense Flan (FYDP) as well. 


D. ABMUNITION ACQUISITION 


Once budget action is completed, NAVSEA commences 
procurement action rased on the stated requirements and 
£iscal Veonsteaame, AS in other programs, ammunition 
requirements are séldon met due to f£is@em polite 
Additional factors often prevent procurement to objective 
levels [Ref. 3: pp. 21-22], as indicated below: 

(1) Inadequate production capabilities exist to meet 
demand; 

(2) Insufficient guantity needed to justify production 
jabs, © 

(3) Deferred objective to a later date to maintain a 
"warm", or continuously operated, production base for 
LCDLLIZation selannne- 

Program funds are released from NAVSEA to the Ships 
Parts Ccentrol Center (SPCC) for procurement action. 
Depending on the prcduction source, SPCC commences’ the 
appropriate contract action, normally via the Single Manager 
for Ccnventional Ammunition. 

In 1677, tne Department of Defense issued DoD Directive 
£160.€5 which designates the Army as the Single Manager for 
Conventional Ammuniticn (SMCA). This initiative is intended 
to achieve economies of scale, prevent duplication gon 
efforts among the services, integrate logistics functions, 
and generally promote efficiency and effectiveness [Ref. 4: 
pe 24) 

The title of Singie Manager can be something of a 
misnomer, as the primary function of the Army in this 


instance is to act as a consolidation point for ammunition 
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Erodwee1on. In this regard, the Single Manager acts as a 
wholesaler, providing the Navy with the desired ammunition 
and storing it in bulk quantities until distribution to the 
Navy's retail activities. Insofar as conventional gun anmnu- 
nition is concerned, the Navy now purchases over ninety 
percent of all end items from the Army via documents known 
as Military Interdepartmental Purchase RegquestS (MIPK's). 
The key fieid activity with which the Navy coordinates this 
program is the U.S. Army Armament, Munitions, and Chemical 
Command (AMCCOM) located in Rock Island, Illinois. The nain 
vehicle for this cocrdination is the Joint Conventional 
Ammuniticn Program Cccrdinating Group (JCAP/CG), for which 
NAVSEA (SEA-64 2) has primary Navy responsibility. 
Functional coordinaticn areaS are Shown in Figure 2.3 from 
FRef. 4: pp. 3-8 }. 

The SMCA provides a production base for ammunition via 
plants which are government-owned and contractor-operated 
(GOCO) or government-owned and government-operated (GOGO). 
Provisions are made for peacetime, surge, and mobilization 
requirements. The SMCA coordinates production for the 
different services using priorities assigned by JCAP action, 
providing fuil contract service through production. 

AS production is conpleted, the SMCA also provides 
storage facilities for wholesale stock. Wholesale inventory 
includes all conventional ammunition stocks between the 
point of fyroduction and the point of its receipt at’ the 
first intermeljiiate retail activity (Naval Weapons Station, 
tidewater port, Or other designated Eaci liye. 
Specifically, conventional gun ammunition is maintained in 
bulk quantities at the Army Ammunition Activity (AAA) Crane, 
Indiana; Army Ammunition Plant (AAP) Hawthorne, Nevada; and 
Army AMmunition Plant (AAP) McAlester, Oklahoma. These huge 
inland depots, under the command of the Army Armament, 
Munitions, and Chemical Command (AMCCOM), allow economies of 


scale which would otkerwise be impossible due to the limited 
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Research, Development, Test, and Evaluation 
Industrial Preparedness Planning 


Technical Lata/Configuration Managemert | 
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Standard Ammunition Computer Systems 


Foreign Military Sales 


Figure 2.3 JCAP Coordinating Committees. 


Majazine capacity available at the retail outlets. Almost 
lerctilles Tema yet E Ik Navy gun ammunition is stored in SMCA 


facilities. 


E. ASSET SANAGEMERT 


1. General Strategy 


As a rule, the positioning of conventional ammuni- 
tion at coastal stock points shortens tne suprfly ;ipeline 
and reduces administrative lead time and transportation 
costs. Therefore, the Navy's general strategy is to 
maximize the amount of retail inventory, or those stocks 


ketween point of receipt at the intermediate retail activity 
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and point of consumption. Wholesale stocks, maintained by 
the Single Manager for Conventional Ammunition (SMCA), are 
largely bulk stocks cf commonly used items. 

The retail ammunition distribution system operates 
primarily as a "pull" system in that material reguirements 
ace generally requisitioned by the customer weapons stations 
rather than being "pushed" automatically by the inventory 
Manager, the Ships Parts Control Center (SPCC). Under this 
system, the individual weapons stations requisition items to 
meet operating stock levels and projected recuirements from 


customer ships and units. 
2. shelf Lif 


Conventional gun ammunition, like many commodities, 
has a shelf life consideration known as its overhaul cycle. 
A representative sample of overhaul cycles iS shown in Table 
I, derived from [Ref. 1: p. 4]. Overhaul cycles are ccntin- 
uouSly in review based on the rate and extent of deteriora- 
tion of components. As the ammunition reaches its 
estaklished age, a determination of whether the items are 
Satisfactory for continuec service is made based on visual 
iuspecticn and component testing. Samples are drawn Eased 
ch preven statistical methods and testing is accomplished by 
quality control perscrnel. This process is cailed recerti- 
maid ticn. Ammunition which has exceeded its overhaul cycle 
time limit is not nécessarily unserviceable, but it is 
placed in a suspect category until proper testing can be 
completed. To avcid unnecessary recertification costs, 
sound inventory management would dictate that standard foli- 
cies of stock rotation and first-in, first-out (FIFO) issue 
Should be followed. 

Io xeep track of the serviceability of ammunition, a 
system cf condition codes has been developed. A detailed 
Misting Of conditicn codes is provides as Appendix A, 
Gerived from [Ref. 5: pp. 1-2-C1 - 1-2-C5}. BaSically, the 
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TABLE @ 
Overhaul Cycles 


Ammunition Type Caliber First Cycle Second Cycle 
All Types 3! No Lililts ea aaa 
Armor Piercing 3 73a 8 years 5 years 
Frojectiles 54754 
High Explosive 9" 7367 8 years 5 years 
Frojectiles 54/54 
Prope lbing 5/38, j  ----- No Linits----- 
Chatges. a7 
(Electric Prime) 
Notes: (1) First Overhaul Cycle refers to the 
humber of years after aS oo 0 
(2) Secend Overhaul Cycle refers to the 
number of years after last overhaul. 
(3) Revision of Overhaul Cycles iS now in 
process, with tentative plans to 
Shorten the intervals between cycles 
and set a limit of approximately ten 
years for propelling charges. 
| | 


nena 


codes designate the ammunition as serviceable (usakle) or 
unserviceable (unusakle): if serviceanle, certain Lrestric- 
tions may be placed in its issue; if unserviceable, the code 
indicates the reason. Via the Conventional Ammunition 
Integrated Management System (CAIMS), managers can quickly 


determine the Status cf their inventory. 


3. kenovation Planning 


ee oe ee ee Soa = oe oe oo 


Renovation is the prcecess by which unserviceable 
assets are returned te a fully serviceable status, including 
replacement of components, exterior maintenance, testing, or 


screening [Ref. 6: pe. 2]. 
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AmMunition may be identified as requiring some level 
of renovation from a variety cf sources, including: 

(1) Stock Surveillance: a routine, planned testing of 
ammunition ilcts conducted on a continuous basis, 
aimed at providing a general assessment of quality; 

(2) Recertificaticn Program: the statistical testing of 
ammunition which has reached prescribed age limits; 

(3) Malfunction Investigation: testing conducted asa 
result of a malfunction reported by fleet or cther 
user; 

(4) Segregation Program: the deliberate setting aside of 
all ammunition turned in by fleet users, placing this 
ordnance in ccndition code K pending inspecticn and 
reclassificaticn; 

fo) Local Inspection: routine surveillance by weapcns 
handiing perscrnel as a result of daily operations of 
issue, storage, and receipt; 

(6) Modification: reconfiguration of an item in ample 
supply to one which is in Snort supply. 

Renovation of wholesale stock is normally carried 
out by the Single Manager for Conventional Ammunition 
(SMCA), either as a part of standard services (minor mainte- 
hance, condition coded E) or at additional cost (major main- 
tenance, condition coded F). Renovation of retail stock is 
percormed at the retail weapons station holding the stock, 
forwarded to one retail outlet for consolidated renovaticn, 
or sent to the SHCA (at extra cost) for renovation if beyond 
waterfrcnt capabilities. 

Since maintenance of assets comprises a significant 
annual cost and has direct impact on readiness, NAVSEA 
employs the services of the Naval Ammunition Production 
Engineering Center (NAPEC) in computer modeling of renova- 
tion requirements. Sn tCaeeoteeer Mrigure 2.4, fron 
pRet. /: jp. 10}, a complex series cf inputs is used to 


develcp the renovaticn process. 
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Once funds have been apportioned, the data is 
updated periodically and the model generates a prioritized 


listing of renovation requirements based on end item asset 


readiness. This results in a Navy Ammunitions Logistics 
Code (NALC) Renovaticn Sequence, which is forwarded quar- 
terly to all stock feints, Specifying the order in which 


unserviceakle assets are to Le renovated. 


4. Disposai Planning 


Disposal of conventional ammunition is required when 
an item is unservicéable and inappropriate for renovation, 
or is fcund to be in excess of projected requirements. 
Excess material is identified througn the process of strati- 
fication, or the aprflication of assets to requirements to 
determine deficiencies, sufficiencies, or excesses [Ref. 8: 
pp. 1-3). This is generally accomplished in conjunction 
with Material Planning Studies (MPS), described earlier. 

Disposal, or demilitarization, seeks to reclain 
those components fren the end item which may be usable in 
future applications. Additionally, any demilitarization 
action should be acccmplished in economical quantities and 
meet ecclogical standards [Ref. 9: ee le Hazards 
connected with demilitarization, Primedpally danger of 
pollution or explosive accident, are prime considerations in 
the design and location of disposal facilities. 

NAVSEA, aS Program Manager for disposal and demiii- 
mabization actions, coordinates this program between the 
SMCA and Navy retail outlets. Each of the waterfront retail 
stock points has the capability to perform limited demili- 
tarizaticn operations, generally consisting of stéam out 
plants for intense cleaning of components and furnace 
systems for melting cf materials. Large disposal prcgrams 
are forwarded to the SMCA for consolidation. In general, 


demilitarization at the retail outlet holding the inventory 
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is preferred, Since Shipping and SMCA disposal are extra 
cost items. 

An important consideration for the NAVSEA disposal 
branch is that inventory awaiting disposal/demilitarization 
action requires the same logistical visibility, accounee 
ability, “-securiaty control, and storage as serviceakle 


stock. 


Each level cf the Management organization has 
detailed responsibilities and resources for the management 
of conventional gun ammunition. Following is a discussion 


of the tools and controls employed at the various levels. 
a. Naval Sea Systems Command (NAVSEA) 


(1) Asset Readiness. NAVSEA (SEA-64%), as the 
Program Manager for conventional amaunition, has overall 
responsifility for tke status and flow of assets. The Chief 
of Naval Operations (CNO) annually assigns specific Asset 
Readiness Objectives (ARO) to NAVSEA, which compares the 
ratios of serviceable ammuniticn to total assets for various 
end items. This ratio, normaily in the neighborhcod of 
eighty percent, assists NAVSEA in renovation planning. fThis 
asset readiness posture 1S updated as reguired from inputs 
from NAPEC models and CAIMS data. 


(2) Approved Basic Stock Level of Ammunition 
(ABSLA). For each retail stock point, NAVSEA 
rrovides a tailored AESLA, which indicates the quantity of 


non-nucléar ordnance necessary to support all aspects of 
that activity's missicn. These stock levels are not neces- 
sarily tc be maintained at a constant level (as an absclute 
allowance list), but represent a baseline level of inven-~ 
TOs The ABSLA prcvides the retail activity with stock 


levels by individual Navy Ammunition Logistics Code (NALC), 
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dividing requirements into prepositioned wac material 
reserve stock (PWMRS), shipfill stock, and Non-Comkat 
Expenditure Assets (NCEA). Included in the ABSLA is the 
recommended storage slan for the weapons station magazines. 
At the retail level, inventory manayers maintain operating 
stock levels based upon the ABSLA and their knowledge of 
current magazine availability, scheduled customer demands, 
and scheduled fleet returns. Replenishment reguestsS are 
sent to SPCC whenever these managers determine that more 
stock is needed. Cperating stock levels may fluctuate 
wideiy, caused by a projected offload of a single large 
ammunition ship, for example. 

(3) Issue Priority Progran. In March 19€5, 
the Chief of Naval Material (CHNAVMAT) introduced the Issue 
Priority Program as recommended by NAVSEA. This program 
formally addresses the problems associated with imfrofer 
stock rotation policies, which create wasteful expenses in 
handling, maintenance, and quality evaluation, as well as 
compiicatiny physical security and magazine utilization. 
The Tssue Priority Pregram requires that inventory managers 
and retail activities issue older, but still serviceable, 
ammuniticn prior to issuing newer "preferred" assets. The 
new guidance advises that use of substitutes (different NALC 
Eut same Fasic erd item) which are older should be encour- 
a,ed when feasible. A prioritized listing of substitutes is 


to be puktlished late this year. 
rE. Ships Parts Control Center (SPCC) 


(1) Conventional Ammunition Integrated 
Management System (CAIMS). CAIMS 1S an auto- 
Mated data processing, recording, and display systen 
designed in the batch processing mode. The system provides 
a wide variety of information necessary for inventory 


Management decisions, particularly those needed by SPCC as 
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inventoLlry manager. Networking with SPCC are CNO, SH AVSEae 
FLTCINCS, and certain test facilities. Ammunition stock 
points (wholesale and retaii) are not currently on-line, 
although plans are underway to include them in the network. 
End items are identifiable to the produc- 
tion lct number for conventional gun ammunition, and infor- 
mation 1S available regarding location, condition code, and 
guantity. Cost, procurement, and budget data is also avail- 
able. The wide variety of management information capatili- 


ties available from CAIMS 1S Shown in PiguresZ.o, 


Supply transaction processing 
Technical data maintenance 
Allowance processing 
Procurement and production processing 
Stratification 
Worldwide asset management reports 
Fairshare distrirution planning 
Ict number tracking 
Transportation management 


Automated budget reports 


aia ean ct aire ems ake aaa 
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Figure 2.5 CAIMS Capabilities. 


Infcrmation is updated on a daily kasis 
via Transaction Item Reports (TIR's) which are automatically 
encoded and relayed asset change reports submitted Ly stcck 
points. Holders of ammunition which do not have TIR capa- 
bility, such aS Ships, report changes in asset status via 


naval messages which are entered into the data base by SPCC 
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staff personnel. Since CAIMS "knows" a reporting activity's 
asset status at any time, any transaction report which does 
not agree with the CAIMS data kase causes an automatic error 
message requiring reccnciliation. 

The CAINS network iS particularly impor- 
tant in view of centralized requisitioning procedures 
instituted in April 1985 by SPCC Mechanicsburg message 
271904Z, dated February 1985, directing all ammunition users 
to requisition all conventional gun ammunition directly from 
SPCC . This program has the full endorsement of NAVSEA. 
Previously, fleet units ordered items from their "parent" 
weapons station; weapons stations, in turn, would requisi- 
tion items from SPCC as necesSary to repienish inventory 
levels. Now, SPCC receives all requisitions and refers 
Sleet requisitions tc the appropriate retail weapons station 
from action. 


(2) Ammunition Allowance Lists. SPCC has the 


responsibility for fublishing Ships Service Ammunition 
Allowance Lists based upon inputs from the CNO, Fleet 
Commanders-in-Chief, and NAVSEA. These allowances are 
designed to fill the ship's magazines with ordnance appro- 
priate to the ship's wartime missions. Sach ship then 
receives this allowance list which indicates quantities of 
ordnance Ly NALC. As new designs of ordnance enter the 
logistics system, these allowance lists are updated autcmat- 
ically tc reflect the latest, cr preferred, items. 

(my fairshare Distribution Plan. SPCC 
jistributes new production and renovated ammunition monthly 
to retail stock points via the Fairshare plan. The primary 
intent of the plan is to provide each Fleet 
Commander-in-Chief (FLTCINC) with approximately the same 
asset readiress in terms of inventory objectives. NOmenL y-, 
SPCC inventory Managers compare asset postures of each 
FLTCINC to the objectives set forth by the NCER and NNOR. 
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Then, new production assets at the wholesale level are 
divided so that each Fleet Commander is equal in terms of 
percentage of assets on hand when compared to the NCER and 
NNOR inventory objectives. FITICINCS then provide periodic 
guidance to SPCC regarding desired specific stock points for 
new crdnance based cn this’ monthly report. This plan 
complements the stock point requisitions received and filled 
during the month. A physical transfer of the ammunition 
does not necessarily take place; often, materials may be 
held at the SMCA inland depot but reserved for a particular 
weapons station, to be sent when magazine space is avail- 
able. Ordrance items renovated at one retail activity may 
also re "pusned" to arcther activity. 

(4) Notice of Ammunition Reclassification 

System (NARS). SPCC has the responsibility for 
notifying ammunition holders when a particular ammunition 
lot number changes ccndition code aS a result of adverse 
quality control checks or as a result of malfunction inves- 
tijations. This is accomplished via a NARS message sent to 
all helders describing the new condition code and disposal/ 


turn-in instructions. 


c. Naval Wearons Stations 


(1) Naval Ordnance Management Information 
system. The Naval Ordnance Management 
information System (NGMIS) provides individual weapons 


staticns with source data automation capabilities in the 
Management of inventcries. Each retail station has an inde- 
rendent system which is not presently networked with CAIMS. 
The system is designed for automated stock recording and 
reporting, providing the station with asset information 
indicating suantities on hand (by NALC and stock numter), 
producticn lot numbers, overhaul due dates, magazine loca- 


tl On, and cost data. Information is also availakle 
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indicating yguantities due in from requisition action and 
guantities reserved for scheduled customers. WNOMIS also has 
the capakility to indicate reorder point informaticn kLased 
upon a Manual input made by the inventory manager. This 
information is not the result of an inventory model, tcut 
only serves as a flag to the manager that requisition action 
is necessary based con that manayer's experience in demand 
for his end items and his kncewledge of scheduled requisi- 
tions and offloads. 

The primary weapons station user is the 
Ammunition Distributicn and Control (AD&C) division, which 
is responsible for regquisiticning ordnance materials and 
designating materials for issue to customers. An example of 
a NOMIS rerort used by this division is included as Appendix 
i. 

Daily issues and receipts are entered into 
NOMIS which updates its data base and produces an outeut 
Zouch “is easily ccnvertible to the station's daily 
Transaction Item Report (TIR) which is made to CAIMS. 

NOKIS is being modernized with the intro- 
ducticn cf the Ordnance Management System (OMS) which will 


provide reai-time data and a direct on-line interface with 


Sans. ONS is not yet operational at any weapons station, 
but 1s expected to be installed by 1990. 
(2) Inventory Procedures. The station's space 


control kranch is resfonsible for the management of station 
inventory. It 1s a complicated process considering the 
range of items required, magazine capacities and locations, 
and Net Explosive Weight (NEW) restrictions. For conven- 
tional gun ammunition, ordnance is stored on pallets which 
are normally stacked three high and arranged in aisles. ‘The 
inventory problem is compounded by the fact that scme 
pallets may contain a mixture of types of armunition 
(different NALCs). 


Inventory counts are conducted annually on 
selected magazines which are representative of the stcck on 
hand. When possible, aii magazines are inventoried, but 
this is generally toc disruptive to the normal operation of 
the retail outlet. NAVSEA audit teams aiso inventory repre- 
sentative magazines cf each retail stock point on an annual 
tasis, The minimum acceptable accuracy for these invento- 
ries is ninety-seven fercent. 

(3) Qptical Scanning Systen. The Optical 
Scanning System (OPSCAN) is a conventional bar code systen 
that facilitates the obtaining of inventory data. Each 
weapons station has installed the system which "reads" 
labels affixed to each pallet of ammunition. Currently, 
labels are locally prepared. Data is "read" by a wand, then 
recorded on cassette tape and compared to NOMIS' for 
reconciliation. 

OPSCAN is scheduled for replacement by the 
Fleet Optical Scanning Ammunition Marking System (FOSAMS) 
which will be directly linked to the new OMS data base to 
achieve an integrated inventory and management system at the 


retail level. 
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III. ANALYSIS OF GUN AMMUNITION MANAGEMENT 


are SP eee Se ae _> a-_ Qn oo oo —_— a ee ee ee Se = ae fe ae se SS eee 


A. RESEARCH MHETHODOLCGY 


The process of setting prescribed allowances and oper- 
ating levels of ammunition at retail stock points is incred- 
ibly complex, with strategic analysts determining "level of 
effort" required to support mobilization contingency flans 
worldwide. Models and data used to compute the majority of 
needs (the Non-Nuclear Ordnance Requirements) carry a 
security classificaticn of Secret. Rather than determining 
whether cr not requirements are properly Set, this study 
focuses cn problem areas in meeting established allowance 
levels in an efficient manner. Specifically, the steps of 
the research were criented towards determining how the 


system is designed to operate and comparing this to how the 


system actually operates. Where performance does not match 
Standards, Suggestions are made for potential ccecntrol 
improvements or areas for cost savings. Ones: ie ci-y., 


these are classified into those under the cognizance of the 
producer organization and those under the cognizance of the 


consupers. 


B. AN ILLUSTRATIVE EXAMPLE 


Since there are literally hundreds of line items managed 
by the Navy under the heading of conventional gun ammuni- 
tion, data collecticn and analysis of the aggregate of all 
of these items was expected to be extremely time-consuning, 
beyond that available for this thesis. Therefore, two 
specific line items are selected as representative of the 
aggregate, and data cbtained for these items is used as an 


illustration to highlight issues. 


es) 


The items selected for the analysis were propediame 
charges for the 5"/54 caliber gun sySstea, the most ccmmon 
gun system installed in the fleet today. A propelling 
charge 1S used to precpel a projectile towards its target, 
and is Lasically a metal casing which holds gunpowder anda 
primer device which initiates the explosive process. The 
particular items were chosen because one iS a subStitute for 
the other, with the clder item being phased out of service. 
The older item is identified by Navy Ammunition Logistics 
Code (NALC) D324 and the newer by D326. 

Both items have identical characteristics with the 
exception of the plug at the top of the casing which seals 
the unit after filling with gunpowder. In the D324 configu- 
ration, which was introduced into service in the mid-1950s, 
this plug is made of a cork material; in the D326 configura- 
tion, introduced” during =the rd oy Os, the plug is 
constructed of a polyurethane material. The reason for this 
change, and for the development of D326, is that the cork 
plug was found to compress slightly as it moved through the 
complicated loading machinery of the 5"754 caliber gun 
systen. This problem was detected during prolonged gunfire 
support oyerations in Vietnam. The propelling charges could 
conceivably be cycled throuyh the loading system several 
times before consumption, resulting in a powder case that 
was sufficiently shortened to cause problems in the intri- 
cate interlocks used in the automatic 5"/54 caliber loading 
systen. Multiple cycling through the loading system was 
common in Vietnam, as the loading drums were normally filled 
regardless of how many rounds were to be fired. Unused 
ammunition was then unloaded from the system and returned to 
the Magazine, where i1t was possible to repeat the precess 
another time. Failvre of the interlocks would often inter- 


rupt the £iring circuit, preventing firing of seucecue 
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Ro tne D3o2itews evcled through renovation action, it is 
normally converted tc the D326 configuration ty replacing 
the cork plug with tke polyurethane plug. However, rather 
than forcing renovaticn or disposing of remaining stocks of 
the D224, Navy officials estimated that training use of the 
D324, which was still quite serviceable and reliable for 
this application, wculd deplete the inventory ina few 
years, probably before 1980. Yet, even though no purchases 
of D324 have been made since 1975, it continues to remain in 
substantial quantities in the Navy inventory in 1985. FBPased 
on recent consumption data, the D324 inventory will nct be 
depleted until 1989 tc 1991. 

Meanwhile, this aging inventory is accumulating 
increased costs of inventory maintenance, renovation, and 
disposal. These are costs the ammunition management organi- 
zation can ill afford to pay in aclimate of budget reduc- 
tions. While projected requirements call for procurement of 
approximately 100,000 propelling charges each year, recent 
Furchases have averaged only slightly more than 83,000. 
This would suggest that the Navy must make better use of its 
existing resources if the gap between requirements and 
assets is to be closed. Avoidance of unnecessary renovation 
costs, while not directly applied to increased purchases in 
the short run, can make more funds available for additional 


purchases in the long run. 


C. PRODUCER RESOURCE MANAGEMENT 


As indicated in Figure 2.1, the producer organization 
consists of the Naval Sea Systems Command, the Shirs Parts 
Control Center, the Single Manager for Conventional 
Ammunition, and miscellaneous field activities under the 
control cf the Naval Sea Systems Command, primarily the 


Naval Weapons Stations. This entire organization is geared 


ony 


towards meeting consumer demands, and it does this remark- 
akly well despite operating under a number of rescurce 


constraints. 


1. The Naval Sea Systems Command 


Recognizing the inventory management problems cited 
in the D324/D326 discussion, the Naval Sea Systems Ccamand 
(NAVSEA) has recently implemented the Issue Priority Prcgran 
by [Ref. 10: p. tT}. The Issue Priority Program presently 
addresses a small fercentage of the assets managed by 
NAVSEA, with expansicn to all 2T cognizance items scheduled 
for later this year. 

AS a conseguence of improper stock rotation, the 
current inventory of 2T cognizance ammunition iS a mixture 
or old and new stocks. The older stock has deteriorated 
over time, decreasing the reliability of the inventory. 
Thus, in a period of high demand, such as mobilization, 
consumers may be faced with using these older stocks ata 
time when thev realiy need the new assets. AS shown in 
Table Ii, fleet consumption in recent years has been higher 
for the D326, or preferred, item. This data shows usage as 
a percentase of prcrelling charges consumed since actuai 
Guantities are classified. 

The Issue Priority Program formally sets forth a 
plan requiring retail activities and inventory managers to 
issue the older, “less-preferred" items to consumers for use 
in training scenarios. Training demands are indicated on 
the requisition by a three-digit usage code. In the 
D324/D326 example, if a fleet unit requisitions D326 propel- 
ling charges from the inventory manager, the retail activity 
is directed to issue [324 stock instead. Additionally, the 
retail activity is directed to issue the oldest D324 avail- 
able in the appropriate condition code. In thiS manner, 
NAVSEA intends to systematically purge tne inventory of 


clder stcck through substituticn and issue of older assets. 
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TABLE II 


Propelling Charge Consumption 


SS ee Gee ee 


Year 
Item 19182 19133 1984 
D324 (cork) 40.9 43.90 35 
D326 (polyurethane) 29a DL, 64.9 | 
io va 1 100.0 1002 © 100.0 
Note: Figures reflect percentage of propelling 


charges consumed. 


ies s i. 


Another area addressed by the Issue Priority Prcgram 
is that of small or remnant lots. For gun ammunition, each 
producticn run is identified by location and date of preduc- 
aon . This ammuniticn is then identified by its Ammunition 
Lot Number (ALN) throughout its life cycle, thereby allowing 
users and managers tc identify individual projectiles and 
propeliing charges in case of subSeguent recall for recerti- 
fication, renovation, or disposal. Production lots are 
distributed to retail outlets, issued to fleet units, and 
expended or returned to the retail activity. Over the 
course of time, these lots become more and more scattered as 
ammuniticn is transferred for a variety of reasons. 

The centralizeji concept of inventory accountability, 
wnererky a single information system provides ammunition 


tracking for physical security purposes, requires that 
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inventory manayers and retail outlets maintain visibility of 
assets by lot number for all holders of apnmunition. 
Chviously, the administrative cost of maintaining records 
and quality assurance on many small lots is high. The Issue 
Priority Program requires’ that, within a given Navy 
Ammuniticn Logistics Code (NALC), the retail outlets issue 
small lots first whenever possible to reduce these adminis- 


trative costs. 
2. Ships Parts Centroi Center 
a. Control Froblems 


The Ships Parts Control Center (SPCC), Code 85, 
is the Navy's Inventory Control Point (ICP) for all ammuni- 
tion inventory tatters. It receives ali requisitions for 
ammunition from the fleet and retail activities, maintains 
centralized worldwide asset postures, and directs apfpro- 
priate action for each requisition received. SPCC also 
distributes all new or renovated assets and controls cecnscl- 
idated renovation prccgrams. 

The invertory management branch for conventional 
gun ammunition is a small group which is kept so busy in 
reacting to requisiticn actions, filing reports, and tage 
taining asset balances that it does not have time to 
adequately manage inventory. Managing inventory should 
consist of periodic review of individual weapons station 
asset postures, scheduled demands, and fleet returns. The 
inventory manager shculd review his inventory by cendition 
code and be active in pressing for renovation and inspection 
action. In addition, he should have time for random checks 
to make sure that individual weapons stations are complying 
with the Issue Priority Program. Finally, he should conduct 


in-derth reviews of individual requisition action. 
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AS an exapple, a ship may submit its reguisition 
for a specific item to SPCC, indicating the date it desires 
to visit the retail stock point. Data from the Conventional 
Aumunition Integrated Management System (CAIMS) indicates 
that the desired retail stock foint has sufficient assets to 
meet this demand, so the requiSition is referred to that 
stock point for action. If, however, the asset balance is 
incorrect and insufficient assets are on hand, the retail 
activity may reject the requisition, forcing the inventory 
manager to ship in the required assets from another retail 
activity or from a wholesale stock point. The inventory 
Manager normally has insufficient time or resources to 
determine why this unnecessary redistribution, at substan- 
tial cost, was required. Although managers were unable to 
specify how often this takes place, they acknowledged that 
it is nct uncommon. Such a preblem is the result of inaccu- 
racy in inventory reporting (either by NOMIS or CAIMS), 
which are both steadily improving in accuracy. At issue is 
the lack of time available for the managers to follow up on 
such actions. 

Why do retail activities "reject" requisitions 
they should be able te £111? Wuny 1S there a constant shuf- 
fling of assets among the retail activities? These types of 
questions remain unanswered by the inventory managers, 
because staffing levels do not allow them to actively fursue 
these prcklems. 

Compliance with the Issue Priority Program will 
re another problen. Even though uSers must reguisitio£ gun 
ammuniticn directly from SPCC, CAIMS automatically refers 
requisitions to retail stock peints. The inventory manager 
must therefore manually intervene to prevent a ship's regui- 
Sition for a preferred item (such as D326) from reaching the 
retail activity. This will be a tremendous problem when the 


projram is fully implemented. 
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The crucial issue at SPCC is one OEWicontecaes 
SPCC, an agency of the Naval Supply Systems Command 
(NAVSUP), 1s tasked with management of NAVSEA assets at the 
retail stock points, which are NAVSEA field activities. in 
the Navy, a clear chain of command is essential in sfeci- 
fying authority and responsibility at each level. In the 
ammunitior management arena, SPCC has most of the responsi- 
bility for an efficient system of providing ammunition, yet 


has no real authority over the weapons stations, which are 


NAVSEA activities handling NAVSEA assets. Having no real 
authority over the weapons stations, SPCC must rely ona 
system of reports tc perform itsS mission. This organiza- 


tional peculiarity wastes time and prevents better manage- 
ment cf resources. 

The contrcel issue is further complicated by the 
monthly Fairshare Distribution Plan, which inventory 
managers prepare to distribute new and renovated assets to 
Maintain equitable asset readiness postures among the Fleet 
Commanders-in-Chief (FLTCINCS). While SPccC determines the 
amount to be provided to each FLICINC, the FLTCINC deter- 
Mines the specific retail activity to receive the assets, 


Normally in coordinationvwitno lee. 


Ek. The Conventional Ammunition Integrated 


Management System (CAIMS) 


The CAIMS data kLaSe, Maintained at SPCC, 
Frovides worldwide asset postures to managers throughout the 
produceryuser systen. As shown in Figure 3.1, a variety of 
inputs is used to update the data base. Considering that 
every transfer requires at least two reports (issuer and 
receiver) and that hundreds of transactions occur daily, the 
opporttnities for errcr are numerous. 

CAIMS has an installed error-checking Ilogic, 


comparing reported asset balances to those in the data Lase. 
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Figure 3.1 CAIMS Reporters and Users. 


If an error is detected, it automatically generates and 
sends a message requiring reconciliation to the reporting 
activity. CAIMS managers estimate that the rate of errcr is 
two to three percent for most reporters and four to six 
percent fora crew. If a tinely response 1s not received to 
the CAIMS reconciliation request, CAIMS will generate a 
follow-uf message. 

For retail activities conducting hundreds of 


transactions daily, these reconciliations often take several 


days to accomplish. In the feantime, a follow-up message 
reconciliation for the same item may be received, snow- 
bkalling the probien. Since SPCC has no means of enforce- 
nent, the retail activities have a tendency tc be 


uLrcresponSive in this area. 


While weapons’ station personnel blame most 
errors on the automatic data processing system, errors take 
place generally because of the amount of manual effort 
required at the retail activity. Issues, receipts, and 
asset condition code changes rust be manually entered into 
the weapons station's Naval Crdnance Managment Information 
System (NOMIS). This MIS then generates an output suitakle 
for CAIMS reporting. Unfortunateiy, the output rust theneae 
Manually transcribed to punched cards or magnetic tare and 
forwarded electronically to the CAIMS data base. 

Although Figure 21 indicates that CAIMS 
provides real-time data, this iS not exactly true. The 
weapons stations update their NOMIS data base at the close 
of business daily; transactions are transcribed and repecrted 
to CAIMS the next day. Since CAIMS operates in the kEatch 
processing mode, these transactions are processed that 
Nag ae The information is then provided to inventory 
Managers and is at least two days old. 

CAIMS managers are aware of these problems and 
an ufgrading of the system is scheduled over the next 
several years. An integrated system of the Fleet Optical 
Scanning Ammunition Parking System (FOSAMS), the Ordnance 
Management Svstem (OMS), plus new CAIMS hardware and soft- 
ware will be installed by 1990. This integration will 
remove virtually all manual inventory reporting operaticns 


and will operate on a real-time basis. 


3. Naval Weapons Stations 
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a. Inventory Reguirements 


Weapons station inventory requirements are set 
by the Approved Basic Stock Level of Ammunition (ABSLA), a 
combined effort of NAVSEA and the FLTCINCs. The ABSLA 


represents standards that should be reached if asset and 
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funding avaiiability are not ccnstraints. ABSLA achievement 
depends on current status of assets, storage capabilities, 
items to be provided via the Fairshare Distribution Plan, 
and expected offloads of customers. In reality, the ABSLA 
provides only loose guidelines, With the primary mechanism 
for ccntrol being the FLTCINC inputs to the Fairshare 
Distribution Plan. Table III indicates the percentage of 
ABSLA achievement for 5"/54 caliber propelling charges for 
two weapons stations at two randomly selected points in 


time. 


TABLE III 
ABSLA Achievement 


Time A Time B 
Weapons Staticn X 94.4% 104. 8% 
Weapons Staticr Y 87.6% 14.29% 
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The dynamic nature of ammunition distribution 
makes setting of absclute inventory figures impractical, and 
the FLTICINC inputs are probably the most realistic means of 


prescribing inventory levels. 
bk. Inventory Management Procedures 


(1) Storage Considerations. A magazine 
storage fian must consider a number of factors including 


types and quantities cf ammunition, storage compatibilities, 
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sizes and locations cf magazines, sensitivity and security 
requirements, and customer demand rates. Additionally, many 
Magazines are basically buried huts of World War II vintage 
which are not designed for modern warehousing efficiency. 
These constraints make any attempt to optimize storage and 
stock rotation difficult Manpower shortages and the cost 
of handling ammuniticn add to the probien. Average data 
obtained from weapons Stations indicates that the cost to 
issue one ton of ammunition is $264.57; costs for receiving 
are £27.47 per ton, and for shifting ammunition from one 
location tc another costs $35.00 per ton. These costs 
include ammunition handling and associated administrative 
costs. Considering that a Single pallet of 5"/754 caliter 
propelling charges (thirty-nine charges) weighs almost cne 
ton, the costs involved in maintaining a strict stock rota- 
tion flan are Significant. 

(2) Inventory Accuracy. Maintaining an accu- 
rate inventory is a tremendously difficult problen. As has 
breen stated, conventicnal gun ammunition magazines typically 
have many aisles of rallets stacked three high. AS a result 
ox past shuffling and issuance of partial pallets, indi- 
vidual paliets may contain a mixture of items of different 
types (different Navy Ammunition Logistics Codes) Or may 
nave bwultiple production lot numbers within a single NAIC, 
or any ccmbination of the two. This information is neces- 
sary for accountability purposes. 

An ammunition handler may be in Magazine 
X, drawing items for a scheduled customer, and then proceed 
to Magazine Y to oktain additional items. What if he 
notices that Magazine X also has those items he needs from 
Magazine Y? Will he get them from X instead? Will he 
really remove several pallets in Magazine X to get at the 
oldest stock on the kottom, or will he take a pallet which 


is more accessible? While most handlers will retrieve the 


4Eé 


proper pallet, a few choose the more convenient alternative 
and undermine proper stock rotation. 

A 1974 report by the Naval Audit Service 
illustrates the consequences [Ref. 11: pp. 3-8}. The audi- 
tors visited a weapcns station where a wall-to-wall inven- 
tory waS in progress. From the selected magazines, all 
material was removed, the magazines cieaned and marked, and 
all materiai was inventoried. One week after the magazines 
were available for service, the auditors conducted ancther 
inventory count. During the intervening week, no issues had 
keen reccrded and orly a small number of receipts had been 
stored. They found that; 

(1) Quantities on the inventory records did not agree 
with guantities on hand; 

(2) Material was on the inventory records which was not 
in the magazine; 

(3) Material was in the magazine which was not’ on the 
inventory records; 

(4) Locations shcwn on the inventory records were 
inaccurate. 

Since 19874, improvements have been made in 
eGeuimacy, particularly through the Optical Scanning Systen 
(CPSCAN) and the Naval Ordnance Management Infcrmation 
System (NOMIS). A complete wall-to-wall inventory was 
conducted from 1982 to 1984 in all weapons stations to 
improve accuracy. As was mentioned earlier, Department of 
LCefense guidelines require that local inventory records show 
a Ninety-seven percent accuracy level when compared to 
actual random checks cf inventory. Based upon recent NAVSEA 
internal audits, the weapons stations are now very close to 
ae Ligure. 

See each Pichi ng. AS Shown in Appendix 8B, 
NOMIS provides retail activity inventory managers with a 


valuakle tool. These managers, located within the 


4] 


Ammunition Distributicn and Control (AD&C) branch, receive 
requisition referrals from SPCC and are tasked with 
Selecting the assets to be provided to the customer. The 
AD&C personnel can then compile a list of ammuniticn to be 
Selected from the various magazines and provide that list to 
ordnance handling personnel for breakout. 

Using NOMIS, which has been installed for 
several years, these AD&C managers should be able to locate 
the oldest stock and select that for issue while minimizing 
the picker's travels. As evidenced by the motivaticn for 
the recent Issue Prioriy Program, this has not happened and 
the inventory continues to te burdened with old _ stock. 
Contributing factors at this level are suspected to be lack 
of understanding on the part of AD&C managers and lack of 
control of personnel performing the actual order picking. 
Additionally, funding and manpower constraints are a factor 
in that local budgets may prohibit the extra time required 
in digging out the clder stock, causing AD&C managers to 
Minimize breakout time at the expense of proper stock 
rotation. 

(4) Segregation Program. Any ammunition 
turned in to a retail activity from a fleet unit is autcmat- 
ically reclassified to condition code kK and set aside for 
inspection. This 1S a common occurrence, since shifs are 
required to offload ail ammunition prior to entering over- 
haul cr prolonged maintenance availability, and ships 
returning from deplcyment often turn in excess materials. 
Since this ammunition may have been onkoard the ship fcr as 
long as three years, an inspection to determine continued 
serviceability is considered prudent. 

CAIMS data oktained for random dates 
discloses that approximately fitteen percent of all 5" /54 
caliter propelling charges held at retail outlets 1s in 


conditicn code K at any one time. This represents inventory 
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that is merely awaiting inspection, after which it is 
reclassified depending on condition. Although NAVSEA 
reguires that segregated ammunition be inspected within 
thirty days, it is generally acknowledged that this does not 
always happen. 

The major factor creating this backlog is 
again a lack of funding for manpower. Personnel in the 
guality assurance division are Simply unable to keep up with 
demand. A weapons station may experience such a_ large 
tackicg that it reguests shipment to the Single Manager for 
Conventional Ammunition (SMCA) for inspection. Tyfically, 
this cccurs infreguently due to the extra costs involved. 

Paenaleaya, pamculeing this ammunition is 
particularly expensive because it 1s initially stcred, 


retrieved for inspection, reclassified, and stored again. 
4. system Proolems 
a. Redistrikution 


Redistrikution of assets normally occurs Letween 
retail outlets when cne outlet is unable to meet a customer 
demand or, less often, when directed as part of the 
Fairshare Distribution Plan. Ammunition is constantly being 
shuffled among the weapons stations on each coast. Due to 
Interstate Commerce Ccmmission regulations, this material is 
transported normally by contracted common carriers who are 
abie to meet strict safety and security reguirements. As 
shown in Table IV, costs are not Significantly different for 
a trucklcad or less than truckload. 

Although some amount of redistribution is to be 
expected, SPCC inventcry managers generally acknowledge that 
the system is abused. Usually, managers are reacting tc a 
short notice requirement which prevents consolidation into 


full truckload shipments. Certainly a substantial amount 
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TABLE IV 


Ammunition Shipping Costs 
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Weight Cost per Shipment 
Truckload (40,000 pounds) $550 
less than Trucklcad (5-10,000 pounds) $520 
less than Trucklicad (1-5,000 pounds) $480 
Iess than Trucklicad (under 1,000 pounds) $445 


could be saved if inventory managers had more time to 
analyze stock yositions and plan consolidated shipments 
rather than reacting to piecemeai reyjuirements. Nc mecka- 
nism is in place to determine the validity of individual 
redistriktution shipmerts. 

Redistrikution also generates additional 
expenses for record keeping in updating inventory files, 
ammuniticn handling, and document preparation. Better flan- 
ning and management cf retail assets can be expected to save 


substantial funds and reduce wcrkloads in this area. 
hou Renovation 


Rotation cf stock can help reduce the amount of 
Materials requiring recertification and subsequent renova- 
ene) Ties As has been indicated, this has not happened an vem. 
past and unnecessary costs have been incurred. 

In 1983 and 1984, NAVSEA spent $12 millicn (plus 


Shippin,) for renovation, and will spend $9 million in 19€5; 
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almost $2 million was spent in 1983 for 5" 754 caliber 
propelling charges alone. While the vast majority of this 
expense is justifiable and necessary, cost Savings can be 
realized with a working stock rotation policy. 

Items held at retail stock points awaiting reno- 
vation (condition codes E and F) are either repaired locally 
or sent to one farticular outlet for consolidation. 
Consolidation achieves benefits of learning curves and 
economy in set-up costs, which is compared on a case-by-case 
basis to costs of shipping and manpower availability at the 
retail activities involved. This program is carefully 
managed Ly NAVSEA through distribution of WALC Renovation 


Sequence Plans to all retail outlets. 
c. Disposal 


There is currently a backlog of 34,000 short 
tons of ammunition materials awaiting disposal worldwide 
Meet. (2: pw. 6], including 38,500 lame items. These are 
extremely significant numbers because materials awaiting 
disposal or demilitarization must be afforded the same stock 
visibility as serviceable ammunition. These assets are 
generating enormous costS in occupying magazine sface, 
inventory administration, and security reyuirements. 


Unfortunately, when budget cuts occur, disposal 


operations are the primary choice to eliminate. At the 
NAVSEA level, Managers wculd rather cut disposal than 
Frocurenent. At the weapons station level, disposal opera- 


tions are cut rather than reducing direct customer Support. 
Zach wearfons station has some degree of disfosal 
Gapability. Yt 1S ccmmon practice to operate these piants 
on a “level loading" Easis; that is, manpower is devoted to 
the flant when it can be spared from direct customer 
Support. This results in idle plant time while materials 


are awaitiny disposal. In one inStance, a station shut down 
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its disposal plant due to budget cuts, then had to CcnStruce 
a temporary magazine to hold overflow ammunition. This 
temporary magaZine would not have been needed had the disfo- 
sable assets been remcved. 

An additional consideration is that disposal 
operations often generate "income" from components which are 
reclaimed in the demilitarization process. Components such 
as fuzes are often returned to the Single Manager to be used 
in new production runs, resulting in a cost savings to the 


Navy. 
d. Condition Code Management 


Table V, retrieved from CAIMS data, indicates a 
breakdcwn of 5"/54 caliber propelling charges (NALC D324 and 
D32€) by condition code as a percentage of total assets. 

Pies) charter taken approximately four months 
apart, shows that only seventy-six percent (condition codes 
A and B) of all assets held at the retail outlets is avail- 
able for issue. Through improved stock rotation and more 
timely inspection of condition code K assets, this figume 


can be substantially improved. 


De. USER RESOURCE MANAGEMENT 


The Navy expends over $350 million annually for muri- 
tions, with approxinately $50 million spent on conventional 
gunb ammunition [Ref. 13: Daye tile There is substantial 
evidence to suggest that the customer does not carefully 
Manage his ammunition. In fact, many of the problems cited 
as preducer problems are derived from an intense desire to 
meet customer demand, often without careiul consideraticn of 


efficiency. 
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TABLE V 
Condition Code Analysis 
Item Condition Code 
| 
| 
| 


Qo Oo 
© 


Time A A B E E K Other 
D324 68 2 2 11 lie 
D326 07 11 0 5 13 
Total 67 9 1 3 14 
Time B A 
D324 65 
D326 73 
Total 70 
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Notes: (1) eee S reflect percentage of total 
assets. 

Only codes A and B are issuable... 
Codes E and F are awaiting renovation. 
Code K 1S awaiting inspection. 

Code P iS awaiting disposal. _. 

Code definitions are in Appendix A. 
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The Fleet Commanders-in-Chief (FLICINCs) Subnit 
annual Non-Combat Expenditure Reguirements (NCER) for aamu- 
nition and are tasked with managing fleet resources. Via 
the Fairshare Distrikution Plan, they rake inputs regarding 
the staging of these assets. Bamadl ily, FLICINGs- alveecate 


annual allowances to individual fleet units. 


A 1983 audit Fy the Department or Defense Inspector 
General found that many FLICINC procedures are contrary to 
effective management of ammunition [Ref. 13: pp. 3- Sie 
Rather than base the NCEF on actual training needs, the NCER 
is yenerally based sclely on historical allocations. Then, 
allocaticns are distributed to skips without regard to cper- 
ating schedules; the audit pointed out that ships in cver- 
haul were receiving allowances similar to deployable ships. 
in addition, consurfption was not monitored by individual 
units, Eut only fleet-wide. Several audited ships expended 
over two hundred percent of their allowances without gues- 
tion ky the FLICING. 

Individual FITCINCS can become more active in 
Support of the Issue Friority Progran. While no one would 
suggest sending a deploying ship out with less than the 
hewest, cr preferred, ammuniticn onboard, a number of evoiu- 
tions in the training arena would be easily satisfied by 
using clder, but still serviceable, stock. Training evolu- 
tions such as Refresher Training and Naval Gunfire Supfpert 
consume Significant guantities of ammunition, yet there is 
no specific guidance to the fleet to request condition code 
B materials or substitutable (non-preferred) items for these 


exercises. 


2. Fleet Units 


Fleet units, frimarily ships, have little incentive 
for supporting proper stock rotation and management of amnmu- 
nition assets. Fleet ordnance personnel naturally want the 
best ammunition oonbcard, as indicated on their Ammunition 
Allowance List. By submitting a reyguisition with the Advice 
Code "2E" which means "no Substitutes acceptable", they 
immediately defeat the intent of the Issue Priority Progran. 
This is justified, cf course, for a Unit about to deplore 
for a ship preparing for a training exercise 1 18S @ wasue 


of preferred assets. 
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From a fleet perspective, this action is understand- 
able. In a peacetime environment, Ships are evaluated by 
their perfcrmance in training evolutions. Therefore, 
commanding officers and ordnance personnel will not want to 
accept older or mixed production lot ammunition, since even 
Sliyit irregularities may reduce impact accuracy and 
adversely affect resulting evaluations. 

Finally, fleet units do rot view ammunition asa 
Scarce resource. teRes. 139: Pps 4-8] indicates that from 
twelve to seventy percent of the gun ammunition expended is 
used merely to exercise the guns, often without a specific 
target. A ship that fires ten rounds for practice does not 
view thiS as an expenditure of five thousand dollars (which 
is the approximate cost). Since resupply is readily avail- 
able (at no cost to the ship) and no one monitors individual 
Ship expenditure, there is no incentive to uSe ammunition 


efficiently. 
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IV. SUMMARY AND RECOMMENDATIONS 
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A. SUMMARY 


It has been previcusly stated tnat management of ccnven- 
tional ammunition invclves harnessing a very dynamic process 
with countless opportunities for mistakes. In Chapter eae 
the basic organizaticn for the management of conventional 
gun armurition was discussed, including major programs and 
frocedures designed tc accomplish this mission efficiently. 
In Chapter IIfI, the various prarts of this organization were 
examined to determine Low they actually operate. Where the 
operation deviated frcm established procedure, alternatives 
were investigated for improving the major areas of ccncern. 
The recommendations rfresented below are the results of 
those investigations and, if implemented, should resuit in 


cost Savings. 


Be RECCHNENDATIONS 


Manajement of the Navy's conventional gun ammunition is 


a dynamic process. At any instant in time the follcwing 
forces are at work: purchases; issues; condition code 
reclassification; fleet returns; renovation; disposal; 
consumption; and redistributicn. Until a real-time inte= 


grated management information system is installed at all 
levels, additional resources will be required at key foints 
to achieve cost savings. It is suggested that application 
of resources in the following areas will be more than offset 


by savings realized. 
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NAVSEA is striving to make the system more efficient 
through integration of the Conventional Ammunition 
Integrated Management System (CAIMS), the Ordnance 
Management System (CMS), and the Fleet Optical Scanning 
Ammunition Marking System (FOSAMS). Jntii such time as this 
system is operational, NAVSEA should complete implementation 
of the Issue Priority Program for all line items and install 
controls tc make sure this is followed. These controls are 


discussed below. 


2. Ships Parts Ccntrol Center (SPCC) 


Organizationally, NAVSEA needs to provide SPCC with 
the structural authority necessary to perform the Inventory 
Manager (IM) functicn. This 1S a chain of command issue 
concerning NAVSEA and NAVSUEF which must be addressed. 
Currently, SPCC perficrms a support role with no control over 
the retail activities. When SPCC detects a problem, it 
either cajoles the retail activity into correcting it or 
forwards it to NAVSEA, an action it is reluctant to take. 

Froblems discussed regarding CAIMS are not revela- 
tions to CAIMS managers. The system 1S saturated and CAIMS 
Managers are Making preparations for the new upgraded 
system. Not only will the new system have new hardware with 
increased capacity, but the system will be integrated with 
all retail activities and provide reai-time data. 

Kkealistically, NOMIS accuracy compared to actual 
retail inventory is perhaps ninety-six percent; interface 
accuracy from the retail activities to CAIMS is approxi- 
mately the same. Therefore, SPCC inventory managers have 
only ninety-two percent accuracy of the inventory they 
Manage, and this information is at least two days old. ‘This 


will not change greatly until the integrated system is 
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available. As a result, improved inventory decisions will 
be obtained basically through extra efrort in analyzing 
stock positions and reviewing individual problems. rather 
than dealing with aggregates. To this end, inventcry 
Managers should be freed of as much routine work as 
possible, an area that consumes too much of their time. 
Installing even one cr two basic clerks in this branch would 
provide these managers the time to research redistribution 
requests and requisition rejections from retail outlets. 

In the area” Or control these managers. should 
perform randon checks of issues reported by weapons 
staticns. If a station issues new (preferred) stock when 
clder (ncn-vreferred) stock is available, the inventory 
manager should be on the telephone to find out why this 
happened. If NAVSEA grants the managers the authority to 
put pressure on the stations, results will be favorable. In 
pant Lecular, the inventory managers are central to the 
success of the Issue Priority Program, but presently have 
neither the time ncr power to enforce it. All recent 
guidance has further centralized the ammunition reguisition 
approval function, so inventcry managers should have some 


authority to match their Current respons thes 


3. Naval Weapons Stations 


in general, managers at the retail stock points seen 
to have extensive ordnance experience but not much logistics 
experience. Although it has unusual characteristics, ammu- 
nition is basically a commodity requiring warehousing, ship- 
ping, and inventory tftanagement. A system-wide analysis of 
materials handling at the weapons stations is needed and 
commcn mcdern egquirgzent selected and installed. Also, 
guidance on asSigning inventory storage locations 1s needed. 
It is suggested that a dedicated warehousing manager he 
trained to implement and sustain this new system at each 


weapons station. 


By. 
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Older, non-preferred items should be made more 
accessible as time permits. A mass reshuffling of assets, 
though desirable, is not feasible due to budget constraints. 
In makince pallet issue selections, it must be kept in mind 
that digging out a kEuried pallet is not a free choice, 
costing more manhours and money than selection of an acces- 
Sible one. Gradually, however, older stock and remnant 
producticn lots must be made more accessible and purged 
through issue. 

Stations should adequately support disposal ofera- 
ELOMS . This will assist in purging magazines of unservice- 
atle assets, reduce associated handling costs, and generate 
income through reclaimed components. 

Assets in cendition code K should be more aggres- 
Sively inspected and reclassified. These are assets of 
undetermined guality that may be readily issuable; in fact, 
over seventy-five percent are subSegquentiy placed in condi- 
ton code Awor B. If returns were immediately inspected in 
a transient, accessible magazine, they could possitly be 
issued to the next customer and provide a more stable 
overall stocking plan. This might reguire hiring cf an 
additional quality assurance technician but would also 


enhance the manageability of the station assets. 


ud, Consumers 


Fleet Commanders-in-Chief (FLTCINCs) cah provide 
additional support to the Issue Priority Program by estab- 
lishing ammunition requisition guidelines for training 
evolutions. It snould ve stressed that non-preferred items 
are serviceable assets in condition codes A, B, or C. Since 
the FITICINCS receive informational copies of reguisitions, 
they can also randomly check to make sure guidelines are 
being followed. This action would make significant impact 


oh the purging of older stock and remnant producticn lots. 


oes, 


Additionallv, FLTCIkKCs should use their CAIMS terpinals to 
routinely monitor ammunition consumption of individual ships 
to make sure allowances are not disreyarded. 

Fleet units can support stock rotation by submitting 
reguisitions wnich reflect intended usage for the anmmuni- 
Ome Justification should be provided for requisitions 
specifying no substitutes; these should be critically 
reviewed at some level. Training evolutions are the ideal 
time to support purging of older materials and remnant lots. 
IZ the fleet does not support this program, it will not work 
because the producer organization is strongly oriented 
towards supporting fleet desires. In addition, fleet users 
must see ammunition for the expensive commodity it is and 
reduce needless consumption. 

If the Issue Priority Program is followed at all 
levels cf the producer and user organizations, the distritku- 
tion system should be effectively purged of older materials 
in twe to four years. However, NAVSEA must also estaklish 
controls within producer and user organizations to effect a 
real change. 

Training of key personnel in the ammunition arena 
seems to be lacking at several points: 

(1) SPCC inventory managers require training in consoli- 
dation of redistribution efforts and in making lcnger 
term stock position analysis; 

(2) Seapons staticn Ammunition Distribution and Control 
(ADEC) managers need training in selecting afpro- 
priate stock fcr issue and need to make sure that the 
selected materials are in fact issued; 

(3) Weapons staticn ammunition handlers involved in 
breakout reguire training in the importance of their 
Support of stcck fot ati onmpol cies, 

(4) Fleet commanding officers need to be motivated into 
viewing ammunition consumption as the use of expen- 


Sive resources; 
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(5) Fleet ordnance personnel need better training in 
requisition preparation, preferably under the cogni- 


zance of the skip's own supply department personnel. 


5. Areas for Further Research 


Continued analysis of the problem is clearly appro- 
priate and recommended in the naope of streamlining the 
current system until the upgraded management information 
system can be installed. Specifically, the following tcpics 
are reccmmended: 

(1) Translation of the Approved Basic Stock Level of 
Ammunition (ABSLA) and historical CAIMS data 
regarding transactions into an operating stock inven- 
tory model for a Naval Weapons Station; 

(2) Development of improved controls for the SPCC inven- 
tory managers with emphasis on implementation of 
important procedures such as tne Issue Pricrity 
Program; 

(3) Development of a comprehensive training program for 
SPCC inventory Managers, weapons Station AD&C 
rersonnel, weapons station ammunition handlers, and 
fleet ordnance personnel to improve the accuracy and 
efficiency of ranaygement conttcols; 

(4) A study of redistribution flows within the management 
System to achieve better consolidation of Shipments 


and lower transportation costs. 


61 


APPENDIX A 
AMMUNITION CONDITION CODES 


A Serviceable 
(Issue without 


Qualification) 


E Serviceakle 
(Issuable with 


Quaiification) 


C Serviceakle 
(Priority 


Issue) 


New, used, repaired or 
reconditioned material which 
is serviceable and issuable 
to all customers without 
limitation or restriction. 
Includes material with more 


than six months shelf life. 


New, used, repaired or 
reconditioned material which 
1s serviceable and issuable 
for its intended purpose fut 
which is restricted from issue 
to specific units, activities 
or geographical areas Ly 
reason of its limited 
usefulness or short service 
life expectancy. Includes 
material with three to six 


months shelf life remaining. 


Items which are serviceable 
and issuakle to selected 
customers, but which must be 
issued before condition A and 
EB to avoid loss as a usable 
asset. Includes material with 
less than three months snelf 


life remaining. 
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Note: 


Unserviceable Material which involves only 


(Limited limited expense or effort to 

Restoraticn) restore to serviceable 
condition. 

Jnserviceable Economically repairable 

(Repairatkle) material which requires repair 


or overhaul (includes 
repairable items which are 


radioactively contaminated). 


Suspended Material returned fron 
(Returns) customers or users and 
awaiting condition 


classification. 


Unserviceable Material determined to be 

(Reclamation) unserviceable, uneconomically 
repairable as a result of 
physical inspection, tear dcwn 
cr engineering decision. Item 
contains serviceable compenent 


or assembly to be reclaimed. 


While other conditicn codes exist, these are the 
only codes referred to by the reSearch and 
account for the vast majority of ammunition at 


any point in time. 


6 3 


NAVAL ORDNANCE MANAGEMENT INFORMATION SYSTEM EXAMPLE 


920S9 220 
92060 220 
7069 220 
9c0cR 220 
92NG#B 

320S8 220 
920S8 220 
920S8 220, 
9zose 220 
°z0Se 220 
920S8 220 
920S6 2240 
920S8 

92998 

9z9SR 

920S8 220. 
920S8 CIO 
Spore 220 


ONION! YD 1043S LOSNI ONNSSNI ANIIO 1A3 991 3N0/S3YN-0H 


Y3IDIIvI PS HIN! O'IMLIIFONS I60%9 CO O lIA v 


( € 0 

034 JW30 ALO-ONVW3I0 LIWit-mMo1 3SN3dSNS-ALO 
0 0 2) 2) 

¥-GNO3D f-ONOD H-ONO9 68-ONOD 


ONTONI 49 1049S LOSNI ONDIASNE ANTI LAR DIL 3INO/SIN-N 


WO PS HONT 9'3TILIIFANd AWWNO ZeIfv 00 a 
g9S 0 
034 4JW3I0 ALO-ONVNIO LILItd-Mo7 ISN3ASNS-ALO 
Oo oO oO a 
¥-ONOD r-9ONO9 H-ONOD 0-ONOI9 


ONION! 49 104S LOSNI ONNISNI ANTIO LA3 991 3NG/S3N-O 


Y3IDITV9 FS HONE S°3TILIIFONd 16729 00 0 2-31 9 


g9¢ 12] 
034 JW30 A1LO-INVW3I0 LIWII-MNO1 3SN3dSNS- ALO 
ol Zot 0 cl 
4-ONO)D f-ONOD H-UNOD 6-GNO9 
6EC 
cezZ2 


INIONI ¥@ 1104S ILOSNI ONMNSASNI ANTIO IA 391 3NO/S3YH-O 


Y39GITWS PS HONI S°311193F0Nd 16729 00 0 32-11 98 
SYN LY TIN 3IWON ANTIO vwS/1S 399 100 


‘pO 612 39Vd = Z2E0SE LN3IYNHND) LeENSa SS3INISNG to000 





LB od 
ev 
Or 
er 
S 

er 
er 
oP 
6c 
oP 
ev 
21 
61 
t 

er 
ev 
t 

Z 

er 


dSNS-N1I-0O ONVH-NO-O 


oseocy It ooesis 6Nn 


Co 0 


JAHISIY-ALO 3NO-ALO 


0 0 
3-QNO3 


ASNS-NI-O ONVH-NO-O 


oozoly 

Co a 
VANISIM-AIO 3INN-ALO 
Oo O 

4-ONOD9 3-GNO9 


ASNS-NI-O UNVH-NO-9 


NOrectcy €1 OHOBrO 


Oo 0 
PMISIM-ALDO 3NG-ALO 
4) oP 
4-cCINO3d 3-aNn09 

b 

9 


dSNS-NIL-O ON¢H-NO-0 


OOreeYy C1 OONBrO | 
CNXYONI OO LATd43 


woud 


3-ANOD 


d-ONO) 
oO 
0-ONOQ) 
saws 
On 
oO 
d-ANO) 
0 
Q-ONQ) 
tav3 
on 
oO 
Jd -ONC)) 


0 
9-OND) 


10x44 


Ci} 


36 DW 1D al 


AJNv T¥v a 


Er lov2Zi942? ue6o $91-10nN1 09.49 BYE @ 620SE 
€f 1OVZID+) Of GO $691-1oci1 HN? Ge GB 620S8 
Ir lOvZldd? H)9A6O 691-1001 2049 BYE @ ICOSE 
{1HSILIZI9D4AD 3VlL-lLOO410HD Bve Gg 620SB 
IHZ192194d3 0990 SPL-1LOO0sI20H3D BYE @ 6Z0SE 
LFEOVZIDG}? N90 Sel-loosuevsd Gye @ 6Z20SE 
ff POVZI9d1 Y8SO 8E1-loosavevyNd Bve @ 620Se 
Ifrov2tId9 O86O BEL-loosoevysd ave @ 620S9 
(HPT I2ZI9Id9 S€Cl-loo3navyND Bve Gg 620SB 
Crsov2ztad9 o8co c€lL-looz08vdI Bve G 620S80 
erSovztjId9 ORSO 2f1-loozs02vyN9D gve G@ 620S8 
2€HS1iIdZ2139d9 e€1-loo3negvys ave @ 620S8 
WHZ1IIZIIdS OFZO €tl-loosnevys dve @ lcosEe 
LOZ1IZ21I9d9 0820 Zl1l-loo@odvyd sve g cose 
fHZ19219d9 Slt-loo@gdoeryd gve Gg 6z20se 
2HPIIZ139d9 SGli-loognaryd gve @ 620SE 
tHEOVZLId9 8280 990-1OOHFZYHND BvE Gg Ifoss 
t¥y¥lLOv609d9 V8ZO vzoo-100908-09 sve 8 SZor~ge 
CH919Z1909 2eBO v600- lOOHZ9-HD Bvée @ C6IPrE 
NOTIVIOT A-W-HAN ON-WIN3S/ON-1071 909 9 Lowl 
© (cose ao Pie v3 v SS96Ce0U10 OZEL BEEO 12 
Oo Oo oO ON 1S019 
N-ONO 'U-0OHOD V-ONO9 
Oo O Oo ONISO19 
23-AONO9 7 ONDD V-OnNOD 
NOI VIQT A-W-HA ete IWIYSS/0O-197 JOD 9 1ayi 
oO t£&erar on ve V3 v peZesgennc OZEI SECO Lz 
oO fe] Oo ONISO19 
N-1INOD “i mpiny TV-Ghags 
Oo (a) Oo ONISO15 
3-ONO%) 9-1log V-OHNND 
NOtLv3OT A-bI-HAD ON- Wild3S/01l-1901 309 32 10ny1 
*) 600S98 O00 FE VI KM ELICCINIOo N2eel recta 12 
oO (@) oC ON 1S015 
N-ONO29 L) 1109 TV-OID 
oO Oo vi ONISO79 
3-anMon7) Gl ot tplog v-oltc 3 
v2Z9nK Ne‘ th chin 4 rScre 
rFeESM NAON GINA WwW 8r2re 
NOILVION A-W-HAC ON-IWIN3S/ON-107 3909 32 1d0Nl1 
9 #20S8 O00 FHKE v3 vy CZIeCecliaqio O2€l veto 12 
WI 170 43DIYHd-LINN IN NIIN 3S4 JIWN 909 
13¢s6 S$ ¥ A THI NOW C9d-lHSI(advv 


64 


dSNS-NI-O ONV?H-NO-O 


ostoey tt OO 


erz't 

@rz't 
3AYN3S3H-ALO 
O 

O 

4-ONO9 


ONION! Y¥@ 1045S LOSN!] ONYZISNE ANILO LAD DBL 3NG/S3IY-O 
Y3G!ITvd ~G HONE S‘'3THL9IFONd 160~P9 00 O LIA W 
e 612 fe) 
€ 612 ie) 
03Y¥4WI0 ALO-ONVW30O LIWI1-MOD 3SN3dSNS-ALO 
re) a | re) 
a a a O 
4-OGNO9 f-ONO9 H-GNOD 9-GNO9 
000 ‘2 
ebz't 
22 
Zia 
622 
210 
622 
920S@ 
920S8 Cid 
920S8 220 
920S8 220 
920S8 220 
920S@ 220 
920S8 
920SRe 
9z0Se cia 
970S8@ Cla 
920S8 
£lo 
920S8 220 
9z0S8 220 
920Se8 220 
920S8 220 
920S@ 220 
ONION?! ¥@ 1LO4S LOSN! ONNSSNI ANILO 1LA3 O91 3NG/S3Y-D dSNS-NI-O 


y3Gl wd pS HON! $'311193rFQNd I60%9 GO O 
3YNLV TONIWON 


Sbe 


12 39Vd zcose IN3IYYNS 


ANTLG WS/1S 999 


1eose SS3aNisne 


LtA Vv 


toagoon 


ascoey tt oo 


100 ONXKON! OO 1M1dx3 


oz 19608019d9 G-PeL VLOO- LOOIIORHOD © solve 
c 1960801949 S-ret ¥POO- 100 j08H9 © solve 
10x3 NOIL 9901 A-W-HAQ ON-IWIYN3S/0i1-101 909 9 Lay 

ceis 6n Ga a) 9 gOlPe OO VIE w3 M B99GEZOIO OZEL eeea 12 

erzZl - ¥ ONOD NSN/S3Y-O W1Ol 
z220'2 re) oO 0 O ON 1SO19 
220 ‘2 fe) oO O a ON IN3dO0 
3na-ALO d-GNO? N-GNOJ 1) GNOD 1-aNOD 
ez2 fe) fe) £80 ‘1 O ON!SO19 
622 re) oO evo'l O ON IN3dO 
3-GNO9 G-GNO.) 9-GNO9 €1- ONO ¥-QNQD 

QOOO06|d220G9ECGO9N -- 33ND «a8 & $2068 

Z9699IcPLOSSECOOON -- S3Y ess Ww GlOSEe 

Z19d9 =NOSGIIGO0EZEPOIGON -- 3NG #22 & PSECB 

9¢ ZeZSM ¥Z00-WlLOO108NS SWI 3 620GE 
> €9220019d9 2360 26l-loorcevyd SW32 3 9rOre 
\ 29220019d9 2360 26l-loorzevyd SI 3 9POre 
92 €9220019d9 €360 6e@l-loorzevyd SHNI 3 9ParEe 
S2 29220019d9 2260 9861-loorzevyd SN3 3 9POrE 
iz 192Z20019d9 UO860 OZt-toorrsvyd SWB 3 9PvOrE 
l 8860 29Z0G019d9 0260 19l-looroeved Sw3 3 Izocse 
92 19Z2zg0l19d09 |e90 vel-100306049 SXH3 3 9POrE 
cv zezscn tbretl-loosoevys Sn 3 620S¢e 
v 8eso 2220001909 OVSO 6€)-1003908vH¥D SWI 3 t2z0S¢e 
Zt 1912091949 O8S0 SE1-JOO30CBvND SHI 3 Zolve 
S 1912001949 OSSO Z2O1-1003902"VNO SWI 3 ZOlvE 
8 19€19609d9 Neel VplO-1OOWNOB-NS ave @ 620SeE 
t eecl I\HEOVZI9Dd3 O8Zl VELO-looWoe-NS ave @ teose 
z ItHLOVZI9Dd9 O820 YIlLO-1009Ne8-NS ave @ teose 
eb rel: Fae) 1H919219d9 v2o00-loanne-ns ave @ leo0se 
be 8620 2H919Z219d9 v¥Z00-100903-NS ave @ 620S8e 
it ZH919Z219d9 vzZ00-100908-nNsS ave @ 620SB 
\ ZUSI9O219d9 vzZ00-10090R8-NS ave @ 620Se 
ot ttOv2taod9 O8ZO vlog-1oaqace-ns ave @ t€oce 
l tHOONZIIdS 2860 eel-toorz¢vys ave @ $zOoce 
ez 1HZ19219d92 7860 eel-loorzevyd ave a Ieose 
l Iagz19z2I9409 T3600 e9l-loarzesHo @ve @ 1ce0Se 
S 0660 IHEOVZIDdS FR6U eEl-loor«svHo @ve @ teose 
61 0660 I\HEOVZI9NdS ©2260 9@l-loor.22.2'9 ave @ L€OGe 
el 8860 €HZ19Z219d3 aBEN 991-toOoruuvuD G@ve @ 620S8 
t 6860 IHEOVZI9d9 A860 991-loOroyyyd ave @ SzZOse 
ev e860 z2reovziadgs ae6O S$9l-looro?vHd ave @ 620SB 
eP 8@e60 Ireovziode OR6O S9l-loornegvyd ave @ 620S8 
eP 6860 €rZ2O0vzi9d9 0860 G9l-ltooroevyd eve 8 620S8 
@br 6860 Z2FZOVZI9d9 O860 S$9l-lIGgoroevyd S@ve 9G 6z20SB 
@P e86a IirZ0vV2Z19d9 O860 S$91-100ruosvHd ave Gg 620SB 
ONVH-NO-O 10x3 NOLLV9O7 A-W-HAO ON-1WVEYN3S/Gi!-1971 909 9 101 

eels 6n Q ovo 9 l1¢c€0Se Go rie v3 vw 9996e20I0 Gzcl ecco 12 
9S OW 19 YI Wa 110) 390INd-LIWN IN d- NItIN 9S4 DJIWN 009 
JINvIVA 13s¢sv ATHINON €9d-tHSIddvV 


WOud 


be 


QNIONt y@ 1048S 10SNI1 


lta 


y3GITWV9 pS HONI $'375193F0Nd OC000 00 0 


ONION | 


Y¥3GI1V9 PS HONI 


ONION | 


Y3aGIIvd yS HONI $'371193F0Nd 1609 00 O 


ere 


03y4¥4W3G0 


be 
W-GQNOS 


034 4W30 


0 
¥-QNO9 


12@ 39¥d ce€ose 


ya 104S LOSNI 


A1L0O-QNVW30 
Q 
f -QNO3 


A10-QNVW30 
e) 
f-QNOQ9 


4¥@ 1043S LOSN! ONYISN! 


3YN1LV ISN AWON 


AIN3YNYND 


LIWI1-MO1 


0 
H -QNO9 


ONYSSNEI ANI10 


LIWI-M071 


0 
H-QNO3 


ANI1Q 1LA3 991 3NG/S3Y-0 dSNS-NI-O 


Le) 


ile 


0 
0-QNO3 


@r2'l 


SASN3dSNS- ALO 


1A3 991 3NG/S3Y-O 


$‘'31I1939f Od 962r9 00 0 


oO 


els 
8- JNO 


TEA 


ANT1O WS/18 305 


!1€O0S8 SSANISNG 


3SN3dSNS- ALO 


Vv 
100 


10000 


oococy 


0 


AAYISIW-ALO = 3NC-ALO 


0 
3-QNO9 


JSNS-NI-O 


o066¢ey 


oO 


4AM3S3Y-ALO 3NO-A1O 


0 
4-QNO35 


oscoey tl ooeslIs 6n 
Q0 LAI1d*3 


ONXONI 


WOUd d 


SSS 


€ 


ONYSSNI ANII1Q 1A3 3991 3NG/S3Y-0 dSNS-NI-0 ONVH-NO-0 


Gre ‘t 


0 
3-QNO9 


ve 


ONVH-NO-O 


0 


oO 
3-ONO9 


Op 
vv 


Ol 


ONVH-NO-0 


JO9NV ITV 2 


10x3 


00699" '9 Nn Q ac 


oosies 6 Nn Q ao 


10x93 


JS JW ID Yl 


Qg ovo 


LL\19d PeEeo 100-1009revy"s @ae @ elosce 

NOILV9017 A-W-HAO ON-JWIY3S/ON-107 909 9 LOL 

© 810Se@ 00'ssOl v3 M €rP6rpezO!lo OZEI Oreo 12 

oO O O ON1SO19 
N-GNO9 IN- GWO9 1-ANO9 

e) O re) ON 1S019 
2-QNO2 @-dGNO29 v-ONOD 

00096I1d2Z0S9E009N -- 3NO «as s&s S$20S8 

819SM NMON NN 4 96208 

NOILV9O01 A-W-HAO ON-TvId3S/ON-101 909 9 1041 


© secose OOo'¢ée 


va v S996€2010 O2El 6EEO 12 


0 0 
N-GNOD bl- GNOO 
0 0 
39-ONOD @-ONOS 
t(StlLG@OIsd9 S-vB) 
€380G019d9 GS-9] 
2€980G0139d9 G-Fal 
€360G019d9 S-Ps) 
(3980G019d9 S-rel 
€3600019d9 G-rel 
t9R8OGO1Id9 G-pe' 
€9600019d9 S-re! 
1901G019d9 G-v2' 
€9600019d9 S-vo! 
1S580G0135d2 G- til 
€311gd01sd9 G-vc! 
13901G0139d9 S-ba! 
€3t11G0t9d9 S-tG! 
1960G0139d9 $-Prel 
1560G013d9 GS-Pv) 
€911@g0Iod9 S-val 
231 t1@0l5d9 S-re) 
e311G019d9 s-rFa) 
€901G019d9 S-bsel 
2€301G019d9 G-be). 
€3960@019d9 S-pel 
€99000 19d9 G-frsl 
1920G019d9 G-t8). 
t920G019d9 S-t@l 
€380G019d9 G-bt@L 


NO!II1VI01 A-W-HAN 


Oo 8Olre OO PIE 


i, Aars sv 


oO 
7-QNO9 
oO 
V¥-QNO9S 


v900-100r08Hy3 
vpoo- 10090843 
veoo- 10090883 
(2Ztl-looroervyd 
O2Z1-1l1oOoroevysd 
691-100fOSYHo 
691-100rneryd 
e91-looroevyeo 
291-toorosvysS 
s9l-100ros7ysS 
S$91-loorogvysd 
ISIl-lOOSLBVYES 
6rvl-loosogvyd 
Pel-toooduesvyD 
rol-loogcdvyd 
18O0-lOoOOxHedvYES 
220-100 N82vy5 
220- lOOHBZ VHD 
S$90- LOOH8S2VYy9 
190-1l0o0ogszdvyed 
190-looosdvyES 
1SO-looddszvys 
9pO-10038Z2ZVY9 
geo-loooszvyssS 
6¢c0- loooezdvys 
210-100G92VH5 


ON1S015 


ONISO15 


eoo0oocooocococococococo0oo0cocoo0oooo0o°oc°od°o 


ON- Ivly3as/0r-10171 309 3 


solve 
eOIPre 
solve 
sore 
sOlvre 
solve 
8OlPe 
solve 
eOlPe 
sOlre 
BOIPS 
sOIPre 
sOlve 
sOlre 
sOlbve 
sOlre 
sOlre 
sOlre 
salve 
solve 
BOlre 
eOlre 
sOIre 
solve 
solve 
gOlve 

10ui 


va M 9996€Z2010 Ozel efcO 12 


WO 170) #3591¥d-LINA IN 


A 1TH 


d NIIN 3OS3 


4 NOW 


IIVN O05 


€9d- lYSlIGovv 


66 


10. 


Helis 


Wize 


ITST OF REFERENCES 


Naval Sea Systems Command, | Policies and Procedures 
Concerning Navy | Conventional Gun Ammunition 
Overhaul  cCyclés, Grand=-Lotting and Data Reporting, 
NAVSEA Instruction 3855.74, January 1977. 

Chief of Naval Operaticns, Department of the Navy 
Physical Seay Instruction for , sensitive 
Conventional Arms, Ammunition, and Expos ives (ARSE), 
OPNAV Instructicn 5530.12, December TI8T. 

Nicol, W. R., "Management of Conventional Ammunition 
in the Navy," Deckplate, November-December 1984. 
Department of Lefense, Singie anager for Conventional 
Ammunition, DOD Instruction 5169.65, November T5987. 
Soles eeadbtos CChRtrol Center, Supply Management of 
Ammunition, SPCC Instruction 8010.12, November 1984. 
Naval Sea Systems Command, Policies Concerning 
Renovation of Ammunition, NAVSEA Instruction 8010.7, 


Sy taZ'. ©“ °° 


Naval Sea Systems Command, 
Renovation Brief, document pr 
tation, October 1984. 


1 Sea Systems Ccmmand 
e 


Nava a 
epared for visitor orien- 


Navai Sea Systems Command, PO DRG mor sot batt Caton 
cf Non-Nuclear Ordnance Material under the Technical 
ee of NAVSEA, NAVSEA Instruction 4490.73, 
Maren wo) 7 

Naval Sea Systems Command, Demilitarization and 
Disposal of Excess, Surpius and Foreign Excess 
Rumunition, Ex¢losives and other Dangerous articles 
(eee and Inert Ordnance Material, NAVSEA Instruction 
Bv0R1, February 1973. 

Naval Material Command UNCLASSIFIED Letter CNM 8011 
Serial 04331B/4275, Subject: Ammunition issue 
Guidance, 21 Fekruary 1985. 

Navan udat Service, Special Review of Aamunition 
Recording and Feporting Nethodology at Naval Weapons 
Pedeiloils “LORKt Gun, VilGinia, June, TT. 


Naval Sea Systers Command, Naval Sea Systems Ccmman 
Munitions Disposal Brief briefing paper prepared fo 


Congressional Hearings, September 


Ga 


1S) Department or Defense Inspector General, Peacetime 
Consumption of Navy Munitions, June 1983. 


68 


INITIAL DISTRIBUTION LIST 


No. 


Defense Technical Information Center 
Cameron Station ._. 
Alexandria, Virginia 22304-6145 


library, Code 0142 
Naval Postgraduate School 
Monterey, California 93943-5100 


Cefense DOE BS ces Studies Information Exchange 
U.S. Army Logistics Manayement Center 
Fort Lee, Virfginia 23801 


Ccmmander, Naval Sea Systems Command 
Naval Sea Systems Command Headguarters 
Code 642 

kashington, D.C. 20362 


Ccmmanding Officer 

Navy ShipsS Parts Control Center 
FeO. Box 0 

Code 85 
Mechanicsburg, Pennsylvania 17055 


Ccmmanding Officer 
ene eton Production Engineering Center 
ode 

Crane, Indiana 47522 


Ccmmanding Officer, 

Naval Weapons Station 
Code 35 ee 
Concord, Caiifornia 94520 


a pear ee CSSOE Alan W. Mcitasters 
ode 

Naval PoStgraduate School 
Monterey, Califcrnia 93943-5100 


oe. 


Copies 


Wh 

















4 
’ 
- 









Sta cnt 











£ 
* 
x 
73 

-. 
-* 
Ps 
- 









& 
J 
- # 
« 
> 
#, 







r F ~ ’ s 
Ary eal AS ‘sae Creare bets 






















a 
Bh WKS zd : 48 ows ’ vi ° ee 
No OR iia, oN tl 5? us, Sp ee ae ant x p , ; 
wee a, Tide SS) ’ » bob Shg cae Siaeca ls +45 * ‘ Z ot : ; oe 
PE Ye I ik on fale Le hha roy Ss , eer oy me 
: a5 Sus ae Q atts ; , 
x “Aa ee eT da. o a ; Z of ne $ Pb ‘ 3 
Dares. , Mary thesC75682) by RP C9 a ; 
stems baa | lysis of the Navy Convent a8 baad? es ohy ‘ 
Reeeten Meg = AN analysis Ger OCG. AE rod ©, 







« 

« 
° 

> 
* 
ca 






A te 






“6 


+ & 
se 






+ ne 


nant | mat TALULA 
TTT TT TIT ae it! (a! | \] , af " ror at J : 
} lhl | ‘ 7" + 
1} | WT | Hn Mh } ‘ + Met > © Ser’ ° 
LAY \\h MAA WH) {II "hh cs. re ad ar . h 
| | | } 1 , || \| | | | Wait | {IH | e Saw 1 , a"; ‘4 ; ; 1 
| | Lith { } Bll | = 4 ‘ a . Vine bs t 
| | rial | ' b hs > ‘ 
| é - . | , 0 S.. ’ ‘ § r & ea A . . 


3 2768 000 62783 3 : 
DUDLEY KNOX LIBRARY Bee ath ete dt 


..@ - 





Pees y 
be ame au ae way 
+ 





















py 
we 





« 
Paid 








Se a 
ee the | gia, 4 
Y oe, eer ee 
Cree ut 

















Ce pa 

Fe a pt! OF de eae a, 
€4 pe ee Oar g 

aidara ghee Tent cet 

5 1th 99d ing’ ¢ = 

Lela tent yee Pe wis Saeae ¢ <. 

of Ae? rele of 9ay- 
MG a pe ee, Aika gh tO hee a, 

























.P 
alight od A et of, 
Sige a kdeaae fe 
ere ae 
cont StL ie 
























Me. hy Ae otk 2 aes rt : j ids os 
MF ae eh A Pee DA 9 9 Hee te nied wet 
. ‘ ” Ak 4 irae 7 fides gs og 
A oR M dd Cay ist 
a") ® “ : 












ef isu 
Tite die ad, 





ut > 

ted Hv 

ne oo Nes : 

bailar SEP wala oh ht | 

SR ee Orb ag a Tt ON . a ; ' J 

Se ode te FET mete Oe. L Ae af Ad ve . oars | Ry s ae td , 3 ar 4 | ‘ ~ A ’ | me 

: Byte gil fie SORT ET ALE ane ae a" fens abet i 6.01: ere Ae POR ‘An » te stetts al evar 4 ¢ . i ; L om $8 UIC Aur 
bg’ . J é 2 

























































* 
“ob ae oi BPE or ye ht ERR Brame ~ . C 
Lies RES 8 Pee a BS PU sae ge yeers ON *, Cr t r 
ET ete ee MNS ci Pain eee Se ar s AT ‘ ‘ 
4 hihetndl 2 Pat | " 4 FES OOD Hedeg Att db 3 o. 
| obeys + SAM ane Se? Pe Ae “es Pot are Aim df 4; ‘ t P 
ed f.1 
‘ . é C] ‘ 
Spat, sa Or 4s ; 2 
a . a ® 
’ ®y «6 
‘ 
‘ goat Z a te : 
ae, e ‘ We 
Ly ’ : . Soe oe 
ioe at s er 
Fi AO eae ‘ tr ‘ 
4‘ 7 te a . Ss 
i ae : * 
ota Wane By Pre we ee Rs ' qi 
oa + gl" Mee lise pi on oe A 
Yen vty . 2 ¢ - " ¢ 4 
: ; na j . ae 
FES A Aad ot: ; Le? See ‘ 
ett re, ‘ x ¢ : “ 
oe le 1ST od ¢ : ms cs ; 
Fi . : 4 ' 
' ' ' 
§ ay ee Srrery ‘ 
r q ' ; ' 
® a = FE a ‘ 
0 a 4 2 : 
- * Par ae . ' ; P 
i s 
: a» f aa 
he > " a Ara), area ' 
a2 1 5 = e , 
f oF Neem ' , re ary 5 
* bi. z 4 ‘ a" a4 A 
* * wt ‘ . “a . ‘ ae 
& a A » ; z e 
Nf 4 Pepa oy & zee ee 
/ ‘ ove fi e ; £ rie 
; vt ' are e 4 Y ' 
I 4 &, i . - * r 
: : Sf Suto ree pp A a ; : 
» ay fw pete * ' : : 
ws ¥ Lt s pee WAS Res NN PSUS Flies le f * 
De ae “nn PE USS Fa ree he fan - 
rhe MLA SMART R BE re. RA ° cues ‘ 
ee OS np aie AEC AL EK aH | 
fy 14 SA id aes <i f : ' . 
Cy Pe eh OS * ey a 
ae hae Ky yrs SA a gee us ¥.". 
oe EY y's ok Nt th, SAE, Nin gt BS pe on at ; 
i Saat VE oer se A PAS & aah bt 24 Pee ' 
ths, LED AD east a 
Se gh Loree eR he, 
BESS E . mes H ' 
oa wy BY bl J oa 
RN? ZS ce A " : : 2 
Paw 2 S- i tee, 
~ ‘ J * 
F v7 8 5 | 
f‘<4 =r 
*: .' * ~ 
bay Nite, io s A : a4 
< : 4% . Pot ’ 
is ew LAL s'' . 
* , ol : 
e K ’ ' 
* ~ eat ; 
' . 
, : Yee 
‘ 
' e ® 
me « 
4 vf 
» ' ' 
1 r 
= Faye ge i , 
Wak . t er , 
1° AS i ' ,% 






‘ure t 
sem 


es 
Wise} ON 















ye 4 ‘ cen 


moe Ae 
ht Rie 
i. ts 
¥. iy 
a 2 
Was * miebetioks 
ites Rene Wie ee es 
Vy ee Sn i *. 
EERE 


tweet ne ee - 
teh rae bak LiF 













LWW y 
: r whe Voy 
SN UWrt iy gt BOX TAR A Tg ENS wera tegen 
Laie | NAN VANS AUC. 
an tt  F Ann 




















= 
tye, 




































































pe gilt, se | a. re ee ry 
Wey a> of) 
ra C9. ; ot - et, 1 Pe pees ; J 
, A a swe ee : 
Li =i . 5 ‘sa fe Mh P ® . Ps 5 ee Py 
‘ ¥ — ® 
3 ‘ r 1 NO ”’ F at 7 
B . ar 1 Ae aoe 
ci NT A we i 7 “ : ‘ 
¢ @u ? % e 3 e 
Loti i ioe | Fits Palo Sk Cy ¥ ee r cue ewe hey ' 
a) * P A a at hay eS . 
La , vk Re o°) 1 
& bs fe WN "ere hy ‘ 43 ‘ \ : 
aw aN RA aNdeng. 3 . 1 & . 
es ot 5%, eX Bie eee Ae se an ' 
Net ~ . 2 a 4 : 
a's eS ’ BAY we = : FE 
« 3 5 
eu ov'e wee e s ° ‘ 
| oe t ‘ 
e ‘ v4 . Z 
ef ' ‘ , yn te an ; : 
A ~ he ee ae eas “phat wn ae es t aan . Pa i ; 
ay ee . J : ‘ ‘ i r 
rate ¥ © ek ; ba a, Vie tay ha . ‘ ‘ous 
<< bed hl in ee ye tery wan - *,% PP ree sh : ry a ' ; > 
te, Yet... ie Pe inang se Free ; tS» 4 ot pag ‘ 
we Vea bees AG ae x i a. : > ' : =F . 
wh. “SO Cece e YEU ete eR SEV bes age! ligeemy ake ' : : 
Aly ets cog i, oe UVa et pe at! ft . ® ‘ P 
i o, PRS wy heb Hy ‘ 4 eens Ot ter tet ‘ * 
: Na we ut ‘ Pr a eh . Pan n 2° 5 . eal sh lis va’ 4 
Me 20 ve- ee tepehan’ Ar ¥ ra ® ae oe wl y A Seen Ware 
ay, Mints mtn w wh yee _ RAM wapyee hee ig oh! "7 c s 
*e%: “hee * » » ’ . ® Pe ' ‘ . 
wa WE ee vi ete % . . : J ¥ ’ = ,* " ie 8 if Weare. “Ts : iw 7 a ; 
see Le ¥ a ea tae yo A 
h e 4 yl ® wh’ \ rw ft . . ie et Le Ae Me Se Ltt = < R - a. | ie ' 
on vin rh 8’ als e. : i by H 1 ; 1 ewe iY ‘ oO ae ’ . 
A) t s wy = ) wy he, . t ; , 
ues yam , : 4 ib Wor, ’ 
AW obs: Bt tn wey 8 ‘ 
nay ' be ; a t- ‘ ‘ a4 AU A on hs ‘ : ‘ 
bg b t wen tN a pa at i by san & ‘ 
4 ret nage VPA Db et, ont »%) ees Wiae vawy ‘ 
| Gee. bh b Ore ere be, 2 Pam b etd 9wV% ¢ . es s 7 ’ ee ‘ 





